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The Introduction. 
and reaſon, they only cultivated their own 
wild imaginations, which ſeldom produce any 
thing but what is extravagant and unaccount= 
able. This will ſoon appear to any who will 
be at the pains to examin either the Ancient 
or Modern Philoſophers. To begin with the 


Ancients. IL 

Which of the Poets did ever maintain ſo 
ridiculous an opinion, as that it is impoſſible 
for Bodies to move? And yet there have been 
Philoſophers (for ſo they were pleaſed to 
ſtile themſelves) - who have- brought argu- 
ments to prove motion to be a thing alto- 
gether impoſſible in nature, and have pretend» 
ed that theſe their arguments almoſt reached 
the force of demonſtration. Is the Fable of 
Leaa's being firſt turned into a Swan, and 
afterwards placed in the Heavens as a fixed 


Star, more improbable than the opinion of 


Anaxagoras, that the Circumambient Ather be- 
ing of a fiery ſubſtance by the vehement force 
of its whirling about did tear ſtones from the 
earth, and by its own power ſet them on fire 
; eftabhiſhed them as ftars in the Heavens? 
ogenes another Philoſopher ſaid that the 


Stars were like 


ants the founder of the Eleatick Set ſays, they 
are compoſed of inflamed Clouds which in the 
| Hay time are quenched, and in the night are 
kindled again, and that the riſing and ſetting 

of the ftars, is nothing elſe but the kindli 
, $2 an 


ice Stones, and that they 
were the breathings of the world. But Nen 
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and quenching of them. Anaximander thought 
the Sag did very much reſemble the nave of 

a Chariot wheel, which is hollow-and: tull of 
fire the fire of which appears to us 2 
its mouth, as by a pipe that is burning. 
Anaximenes ſaid that when a Sun was Sk 
ed, the fiery 1 o it was ſtopp'd and 
hinder'd * rſpiration. Hrraclitus tells us 
that the — 7 of the Sun was after the man- 
ner of the turning of a boat, when the con- 
cave as to our ſight appears uppermoſt, and 
the convex neithermoſt. Another Philoſopher 
ſaid, that when the Sun was eclipſed, it was 
extinguiſhed. Theſe indeed are ſtrange no- 
tions, but yet they will ſeem much ſtranger 
if we conſider that theſe men lived after 
Thales, who had foretold an eclipſe of the Sun 
by his knowledge that the Moon was to be 
at ſuch a time in a direct line betwixt him 
and it. Such an averſion it ſeems theſe Phi- 
loſophers had to build upon other men's ob- 
ſervations, that they — rather = un- 
ſufferable — . than be at One to 
conſider what was obſerved. before 
wiſer men than themſelves. © - 

But who without indignation can hear the 
abovementioned Xenophanes maintain, that the 


earth was founded and roqed in an iminite 


th, or Epicurus the Werld-maker aſſert, that 
425 che Earth = in the ſhape of a Drum, and 
_ we dwell upon — ſurface of it, 
tho', long — eie — 


ce 
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demonſtrated by the Mathematicians, that the 
Earth was of a ſpherical figure, and they had 

iven rules to take the dimenſions of it? The 
ame Epicurus affirms, in contradiction both to 
ſenſe and reaſon, that the Sun, Moon, and 
Stars are no bigger than they appear to us to 
be, and for any thing that he knew to the 
contrary, the Stars might be -kindled in the 
Eaſt Quarter and extinguiſhed in the Weſt, or 
that there might be a new production of Stars 
every day, ſo that n day there aroſe a 
new Sun. I am ſure a Blind man, who had 
never ſeen either Sun or Stars, could not have 
ou a worſe account of them, than this Phi- 
loſopher has done; and yet with an unpar- 
donable boldneſs he pretended to tell us, how 
the World was made, when it is plain he 
knew not what it was. 

He who deſires to know more of the wild 
notions of the old Philoſophers, may conſult 
Diogenes Laertius, or Plutarch's Books of the 
ſentiments of Philoſophers. | 
But perhaps our Moderns will ſay, that theſe 
indeed were the ridiculous fancies of the old 
whimſical Philoſophers, and it is no great 
matter what they thought, but that now in 
this Learned and Inquifitive Age they have 
at laſt found out the true end ſolid Philo- 
ſophy. — now perceive the intimate 

ence of all things, and have diſcovered Na- 
ture in all her works, and can tell you the 
true cauſe of every effect, from the ſole oo 
= 2 * ci ple 
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ciples of matter; and motion. If you will. by» 
lieve them, they can inform you exactly, how 


prehend the greateſt myſteries in nature, and 
underſtand; the Oeconomy, of, liying- Bodies: 
Nay, they underſtand alſo very,;exa&ly the 
Theory of the Soul, how it thinks, and by. what 
methods it operates on the Body, and the Bo- 
dy on it. Theſe indeed are great diſcoye- 


* ries, and might well demand our.efteem and 


admiration, if they were real. But that we 
may ſee how well they deſerve ſuch, a Cha- 
racter, I will here ſer down ſome of their ſen- 
Ky both as to rhe Intellectual and Natu- 
Syſtem. | Salben | 

- Spinga pretends; to demonſtrate. that there 
is but one individual Subſtance. in the Uni- 


5 


ey do no com- 


verſe, and that all particular beings are diſſe- 


rent niodifications of the ſame ſubſtance. Ano- 


ther Fhiloſopher, viz. Dr. More, will have - 


Souls, beſides che three dimenſions which be 
long to Bodies, to have a fourth, which he 
calls the Souls . eſſential. ſpi a which it 
can contract or dilate it ſelf hen it pleaſes. 
Mr. Hobbs thinks Incorporeal Subſtances a 


flat contradiction, and that therefore it is al- 
together impoſſible there ſhould be any ſuch. 


But a new * Philoſopher has much out- done 


any I have yet mentioned, in a Book lately 
Printed concerning Reaſon; there he aſſures 
us that there is but one univerſal Soul inthe 
World, which is + and acts upon 
2 | 3 a | $i all 
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all — * — organized Bodies, and makes 
produce a more or leſs perfect in 
— to the IG diſpoſition of their 
Baus, ſo that in Beaſts, that Soul is the 
rinciple of the aged and vital —_— 
2 Men it does not onl e hen theſ. 
alſo all other rational 6 yo 
would ſuppoſe a kind of 5 exte 
and a prodigious num ers, pla 
upon 3 ipes in vii rs, plying : 
making every one . a particular note 
— to Þ che dif -irion and frame-of the 
ei; this Univerial Soul acting upon all 
Bodies makes every one produce various acti- 
ons, . to the different diſpoſixion and 
frame of their Organs. This opinion he as 
confidently aſſerts to be true, as other men 
believe that it is falſe; tho it is impoſſible 
he ſhould any other way be ſure of it, 
but by Revelation, and 1 believe he "wall 
bo ae 1 t few that will take it upon his 
word. | aol 
Monſ. Malbranch the Kip inquirer after 
Truth, having made a long and deep ſearch 
how the Soul comes to have its Ideas, has 
found out at laſt, that we perceive not the 
things themſelves, but only their Ideas, which 


tthbe Soul Tees in God. “ For ſays he, the 


<« Soul is united to God in a much ſtricter 
« and more eſſential manner than the is united 
4 to the Body; and this union is by his pre- 
uk * ſence, ſo chat it may be faid, a” 
- : E 


ce rhe place of Spirits, as ſpace is the pla 
4 of Date He cells us alſo, that —— 
4 has the Ideas of all beings in himſelf, che 
4 Soul muſt needs ſee what chere is in C 
« which repreſents created beings ; for Bo- 
« dies are not viſible of —— they not 
« pre able to act upon ur mind, nor re- 


4 themſelves to it ; therefore they 
„ being univtelligible in r own Natures, 
« — ung Teeing — 1 
« cept in that being, which contains them 


ter an intelligible manner x. Bodies there = 
ſore and their properties are ſeen in God, 


that a man Who reads this Sook does nat 
really ſee the Book it ſelf, but only che Iden 
of it, which is in God. Is not a man now 
much the wiſer for this unintelligible jargon? 
1 2 fain — ru _— 
by his ſeeing every thing in by its Idea, 
2 JI muſt confeſs — ener I read his 
long Uluftration on this point, I unde iſtantl 
it the leſs; and I know as little how I 
have my Ideas, as I did before. If he had 
told me that the Soul ſaw its qdeas under the 
Concave of the Moon's Orb, Where they ſay 
* _ have — — 
of confuſ notion manner o ſeeing 
but this manner of ſeeing Ideas, is far beyond 
my imagination. I am ſure! that I can neither 


— and, Page 125 . fuft part; and Page 247- 
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ſee the Idea of it in God, or any where elſe ; The 
— is, 1 1 not 15 couragiouſly reſiſted 
my ſenſes; as that 8 adviſes, as to 
= 0 to penetrate ſuch a ſolid piece of non- 
enſe. | 
The ſame Philoſopher affirms that Bodies 
of their own nature are neither heard, ſeen, 
ſſmelt, nor taſted, and when for example we 
taſte any thing, the Body taſted cannot 
produce any ſavour in us, but God Almighty 
takes that occaſion to ſtir up that ſenſation 
in us, to which the body does not really con- 
cur. Nay according to him it is impoſſible 
for any man to move his own Arm, but when 
he is willing to move it, God takes it and 
moves it up and down, as the man, whoſe Arm 
it is, wills. If a Rebellious Son or Subject 
murther his Father or his Prince by ſtabbing 
him, the Man himſelf does not thruſt the 
Poiniard into his Father's or Prince's Breaſt, 
but God Almighty does it, without any other 
932220808 Man but his will. Theſe 
indeed are ſtrange and unaccountable fan- 
cies, But he proceeds ſtill further, and affirms 
that no ſecond cauſes act, ſo that pi er 
tho moved with never ſo great a velocity 
- againſt another can be able rodrive that other 
before it, or move it in the leaſt, but God 
takes that occaſion to put it in motion. At | 
this rate one need not fear his headpiece — 
tho a Bomb were flling upon it with all the 6 


force that Powder can give it, for it could 
* Ty dot 
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not ſo much as break his Skull, or ſidge his 
hair, if God did not take that occaſion to 
do it. The moſt natural agents with him are 
not ſo. much as inſtruments, but onl 


ſions of what is produced dy them, * that a 
man might freely paſs thorough the fire, or. 


j oy down a precipice without any harm, if 
G 


Almighty-did not take that occation 20 
burn him, = aſh our his braings. 
To prove that * moderns are as wild, ex- 
travagant, and preſumpruous as any of the Al- 
cients either Poets, or Philoſophers IJ may 
inſtance in Dr. Conner, w hoſe imagination has 
taken a flight beyond the ſpheres of ſenſe and 
reaſon. Other Piloſophers were only ambi- 
tious to explicato nature, and the common ef- 
fects of it, but no leſs a Lutze can 3 
than the Omnipotent Author of nature; and 
— extraordinary ho miraculous acts, which 
rerends to explain; for. he. thinks he wi- 
dende them as 55 as he does the com- 
mon Phænomena of Nature. This I belleve 
will be granted him without much difficulry, 
for there is very good reaſon, to believe, chat 
the Works of Nature, are as much hid from 
him, as the myſteries of it, Which he treats 


of, are from others. And tho he ralks-thar 
he has well conſidered the Laws af motion, 


and the force of Nature, yet it is plaiu chat 
. * knows not how to determine hat pro- 
rtion of motion there is in two: bodies wHoſe 


Iks and . are * One can nei- 
941 ther 
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ther be the wiſer or better for what be has 
except to be convinced of the reaſon- 
a Ae and and excellency of modeſty and hu- 
mility, ſeeing his attempts are as unſucceſs- 
ful, as they are ſhamefully impudent. And 
his Book muſt have the Sacred name of 
——— refixt to it, for which the Di- 
vines ſhould ſeverely Chaſtiſe him, co whom 
I leave him. | 
But M. Des Cartes the great Maſter and de- 
liverer of the Philoſophers from the 
he tas en 4s to be blamed for all 
* encouraged ſo very much this 
ous pride in the Philoſ mach hi pr 
kink thay underſtand all 3 works of Na- 
. and are able to give a good account of 
them, whereas neither he, nor any of his fol- 
lowers, have given us a right explication of 
any one thing. So ridiculous are che things 
bo has delivered in his principles of Philoſo- 
Pp that it is a wonder how they ſhould be 
. er won 
der how they came to be ſo much applauded 
and received among the Learned, as they 
were. Iwill here ſet down ſome of the ſtrange 
Schemes and unaccountable fancies _ this ** 
loſopher. He aſſures that there is al 
F quantity of motion in the World, —— 
it all the Men and Animals in the World were 
moving, which moſt part of them can do 
when they pleaſe, yet ſtill there would be no 
more motion in the World chan there is in 


the 


iii i 


r 


1 


when they are at reſt. Another I of 
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the night time when they are at reſt, and 
what motion they had when 


his about motion, as ſtrange as che , is 
this, if there be two conti Bodies, A and 


very ſame &tion A is transferred from B; o 


that there is an equal quantity of motion, and 
action, in boch, 6 60 ol rt Ronen, ate 
body A ſeems not to be moved at all. Another 
law of motion, as contrary to Tetife as any of 
the former, is; that if there be two bodies, one 


they were mo- 
ving, muſt be communicared to che AÆther 


aq 


of which ts bigger, tho'by'a very dittle than 


the other, the Tefler, tho“ moved with never 
ſo great a velocity againſt the former, which 
2s at reſt, can never put it in motion. Not- 
Withſtanding theſe 


Joſophers on his fide, and great Was dhe out- 
ery againſt Ariotle, Or his tyrannical uſu 


tion of the liberty and progeny of the Phi- 
lofophers to chick and Jay what they had a 
mind; tho* what they faid was much more 
'abſurd than Ariforles 51ue, or the Schook- 
as 56g ; men's 


many other of his ab- 
ſurd notiotis, he had a ſtrong party ofthe Phi- 
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mers ſubſtantial formes, which much give way 


4 ſhould ſay that Des Caries 


to Monſ. Des Cartes's ingenious hypotheſis, | 
who, as his followers pretended, could ſolve 


all the phenomena in nature, by his principles 


of matter, and motion, without the help of 
attraction and occult qualities. He was the 
firſt world-maker this Century produced, for 
he ſuppoſes that God ar the beginning created 
only a certain quantity of matter, and motion, 
and from thence he endeavours to ſhew, how, 
by the neceflary Jaws of Mechaniſme, without 
any extraordinary concurrence of the Divine 
Power, the world and all that therein is 
mi fur have been produced. Nay he was ſo 
bold, that he pretended: he could ſolve that 
inſuperable problem, viz. having a quantity of 
matter and motion to produce any animal. But 
with what confidence could he pretend to 


ſolve ſo intricate a problem, who blundered fo 


much in the eaſieſt and moſt abſtracted things 
in nature, (for ſuch are the Jaws of motion 
that of the ſeven rules he has given us about 
motion, there is but one of them true. 
I wonder therefore why Mr. Norton in his 
reflections on ancient and modern Learning, 
oined to his 
4 great genius an exquiſite skill in Geometry, 
.« ſo that he wrought upon intelligible prin- 


4 ciples, in an intelligible manner, tho he ve- 


« ry often failed of one part of his end, nante- 
« ly a right explication of the Phenomena of 


-& nature, yet by Marrying Geometry 8 
u n | | Phy- 
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4 Phyſicks together, he put the World in 


« hopes of a Maſculine ofspring. This I think 
is a clearer demonſtration than any in Des 
Cartes's principles of Philoſophy, that Mr. 
Matton either underſtands no Geometry, or 


elſe that he never read Des Cartes s principles, 


for from the beginning to the end of them 
there is not one demonſtration drawn from 
Geometry, or indeed any demonſtration at all. 
Except Mr.-Wotton will ſay, that every thing 
that is illuſtrated by a figure, is a demonſtra- 
tion, and then indeed he may produce enough 
of ſuch demonſtrations in his Philoſophical 
works. So far was Des Cartes from Marrying 
Phyſicks with Geometry, that it was his great 
fault that he made no uſe at all of Geometry 
in Philoſophy. It may perhaps be thought that 
he underſtood Geometry as well as moſt of 
his cotemporaries, and therefore Mr. Wotton 
might have preſumed, that he ought to have 


joined Geometry to natural Philoſophy, but 


ſince he aſſerts that he actually did ſo, I think 
it a convincing argument that he makes him- 
ſelf a judge of things he does not underſtand. 
But What he falſly aſcribes to Des Cartes, is 


really true of Galileo and Kepler, who, by the 


help of Geometry have diſcovered; Phyſical 


truths that are worth more than all Des Car- 


zes's Volumes of Philoſophy, who was ſo. far 
from applying Geometry and. obſervations to 
an Philoſophy, that his whole Syſtem is 


but one continued blunder upon the . 
28 | 0 
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of his 'negligence in that point. This I can 
eaſily — thewing that his Theory of the 
Vortices, upon which his Syſteme is grounded, 
is abſolutely falſe. The great Philoſopher of 
this age, the moſt Ingenious and Incomparable 
Mr. Newton by his great and deep skill in Geo- 
metry, has thewed that the periodical times 
of all Bodies which {ſwim in Vortex, muſt be 
directly as the ſquares of their diſtances from 
the center of the Vortex. But it 1s evident 
from obſervations, that the Planets in turnin 
round the Sun, obſerve quite another ſort of a 
law than this, for the ſquares of their Perio- 
dical times, are always as the cubes of their 
diſtances, and therefore ſince they do not ob- 
ſerve that law, which of _—_— they muſt, 
if they ſwim in a Vortex, it is a demonſtration 
that there are no vortices, in which the Pla- 
nets are carried round the Sun. 
Beſides if the earth were carried in a Fore 
tex, it muſt neceſlarily move taſter, when it is 
in the beginning of Virgo, where the fluid is 
in a narrow ſpace, (and by conſequence moves 
ſo much the ſwitter,) than it would do when 
It 1s in the beginning of Piſces, and that in 
the proportion of three to two, which is di- 
rectly againſt experience, and obſervation. 
Ir is impoſſible therefore oo this, and a 
eat many other accounts, which Mr. Newton 
ſhew'd in his principles, that the earth 
and the other planets can move in a Vortex. So 
that the notion of a Vortex being _—_—_ 
Wnole 
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The Introduction. 
whole Carteſian ſyſtem muſt of neceſſity fall to 
the ground; that world, whoſe origina- 


tion he pretended to have deduced from Me- 


chanical principles, muſt be a wild chimera of 
his own imagination. 2710 

I cannot paſs without reflecting upon ano- 
ther great error in the an Philoſophy, 
which he committed purely for want of due 
obſervations. And that is, his reaſon why at 
the Moon's oppoſition, or conjunction with 
the Sun, the Tides ſhould be greater than at 
her quadratures. To explain this, he makes 
the Moon move round the earth, in an E- 
lipſis, in whoſe centre the earth is placed, 
fo that by this means, the Moon will have two 
Apogeons, and two 3 8 and he ſays that 
the Moon is in one of her Perigeons always at 
the time of her oppoſition, or conjunction, and 
by this means ſhe preſſes then more rongly 
upon the than ſhe does at her quadra- 


tures, at which time according to him ſhe is 


always in one of her Apogeons, and therefore 
her preſſure muſt be weaker. All this is ſo 


15 


notoriouſly falſe, that there is no Almanack- _ 


maker bur can demonſtrate the contrary, and 
if he had but in the leaſt conſidered the The- 
ory of the Moon, he might eaſily have ſeen 


that the Moon is as oſten in her Apogeons at 


new and full Moon, as ſhe is in her Perigeons 
at that time, tho' it ſeldom happens at the 
lunations that the is exactly in either. 


4 By 
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By this it may ſufficiently enough appear, 
that the moſt ingenious thoughts in the Carte- 


ſian Philoſophy, are falſe, and diſagreeable to 
nature, which I have ſhew'd not only becauſe 


the Philoſophers of that ſect have pretended 
to ſo very great things, as to give a true ac- 
count of all rhe Phænomena's in nature, whilſt 


they underſtand ſo very little, that they have 
not given us a right explication of any one 
thing; but alſo becauſe Mr. Des Cartes, the 
author of that Sect, was the firſt who intro- 
duced the fancy of making a World, and de- 
ducing the origination of the Univerſe from 
Mechanical principles. Which notion has been 
ſo ſtifly maintained by his admirers, that by it 
they have given the ignorant Atheiſts (for ſo 


are moſt of that perſwaſion) ſome plauſible 


pretences for their incredulity without any 
real ground. | 

But of all Philoſophers, thoſe have done Re- 
ligion the leaſt ſervice, who have not only 
allerted, that the world was made by the 


laws of Mechaniſm, without the extraordina- 


n of the Divine N but no 
that all the great changes w ve 
pened to it, ſuch as the Deluge, — — 
great effects delivered to us as miracles by 
the ſacred writers, were the neceſſary conſe- 
quences of natural cauſes, which they pretend 
to account for. Theſe contrivers of Deluges, 
haye ſurniſhed the Atheiſt with an Ar nt, 
which upon their ſuppoſition is not ſo eaſily 
an 
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anſwerd as their Theories are made: Which 


is this. 


The World they will ſay; was never ei- 
ther made ot created by God in time, but 


did exiſt from all eternity, without any 


change, or alteration, but ſuch as happened 


from pure Mechanical principles, and cauſes, 
and the true reaſon, why there remain no re- 
cords; or traditions of facts done in the time 


beyond four or five thouſand years, is be- 


cauſe there has happened a Deluge, che me- 
mory of which is ſtill preſeryed; and this 
Deluge being the neceſſary conſequence of 


natural cauſes, did 8 1 5 u | 
S 


and 8 ie 7 U former 
es, only a couple of ignorant country | 
to Lime way or Ker ed themſelves from 
the univerſal Cataſtrophe, and from their off- 
ſpring the earth was again repleniſhed, and 
arts and {ciences invented, which our ſore- 
fathers before that dehige underftood more 
perfectly than we do now. enn 
This they will tell you is their hypotheſis, 
and they will not be bearen eaſily from it, 
lince it may be defended as Well, as an 
other Philotophical Theory which pr 8 
to give an account of the origination of the 
World, and is as precarious as their owh 
ſyſtem of principles Which they pretend is 


very poſſible, ſince ſeveral Philofophers have 
ſhew'd various ways, how there might have 


happened ſo univerſal a del from Mecha- 
| PPE 5 uge, 181 
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nical principles, and the neceſſary laws of 


motion. 18 

Thus we ol 0 8 D 
iven the A an Argument to u 

Deir cauſe, which I think can onl wy 
anſwerd by proving an univerſal Deluge 
from Mechantenl cauſes Lao 
ble. And therefore I 8 ſhew that 
the moſt ingenious Theories fram d upon chat 
account, come far ſhort of the defign of che 
Framers, and that the great and wonderful 
effects, which they, endeavour to explain, 
could never have riſen from the cauſes they 
aſſign. 295 
This I intend to do by ſhewing that 
their Theories are neither conſonant to the 
eſtabliſhed laws of motion, nor to the-acknow- 
ledged principles of natural eee of 
chat Philoſophy I mean, which is founded 
upon obſervations and calculations, both which 
are undoubtedly the moſt certain principles, 
that a Philoſopher can build upon. It is in 
vain to think that a ſyſtem of Natural Phi- 
1 be framed without the aſſiſtance 
of both, for without obſeryations We can 
never know the appearances and force of 
nature, and without Geometry and Arithme- 
tick we can never diſcover, whether the cauſes 
we aſſign are proportional to the effects we 
pretend to explain. This the various ſyſtems 
of the Philoſophers do evidently ſhew, 
which are by far more diſtant from 1 
| f n 


* 
F 


it will appear yet plainer by che 


e Heraduc tion. f 
than they are from ane another. And I hape 


| following 
on of Dr. Barnet g Theory: of the 


Earth. nen the? 6c ces been publiſned 
many years, an | ammady erred upon 
by 1 ar has not been o fully re- 


futed as it mightchaue been, not has any one 
thew'd the greaceſt miſtakes in ut. Nay, Mr. 
al Marren, who has wrote Fry ron 
'olum againſt it, in my opiriton has ſpoken 
the leaſt ſenſe about ir. 
He begins his diſcourſe with a Haying of 


an old Heathen, that Phi loſophy is che great- 


eſt gift that ever God beſtowed on man. 
Which I will not deny, ſince he has been at 
ſo much pains to make a Panegyrick on the 
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uſetylnets of it. Hut it is plain 5859 Tis 
Book, char 


will be at che pains to read his 

God has thought fit ro beſtaw but very little 
of that great gift upon him. And that the 
world may not think that this is ſaid out 
of ill nature and without grounds, I will 
give them a aft of his iPhilolophy, Geo- 
metry, or Geography, (call it which you 


pleaſe.) He deſigns to calculate how much 


colder the Poles would be if the earth were of 
an Oval figure, than if it were perfectly Spheri- 


cal. Todo r a Circle forme 


ed into a moderate Oval, will have its Polcs 
at leaſt a fortieth part farther diſtant from 
the equator, than it it were pegfectly ſpheri- 
cal. Now according to rhis proportion, 


Ca- allowing 
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“ allowing the earth to be 7000 miles in 
« Diameter and adding a fourth part to ren- 
« der it Oval, viz. 1750 miles thickneſs; 
« the earth at each Pole muſt bear above 
<« fourteen degrees latitude more than if it 
“ had been round. So that the hypotheſis 
« which removes its Poles ſo much farther 
« from the Sun, muſt alſo allow the cold 
“ thereabouts to be proportionably augment- 
« ed. And tho in the hundred and fourth de- 
“ gree of latitude (as we muſt it,) on 
« each fide of the equator, that is, at the 
“very Poles, there might have been a per- 
« petual day, Se. key g 

his is the firſt time I ever heard that 
there could be more than ninety degrees be- 
tween the pole and the equator, but he thinks 
he has fairly made it out that there can be 
a hundred and four degrees between them, 
and therefore, there muſt be four hundred 
and fixteen degrees in the whole circumfe- 
rence, and then, every right angle being on- 
ly proportional to ninety degrees, there 
muſt be more than four right angles about 


one point, and therefore the Corollary of 


the 13th of the firſt of Euclid mult be falſe. 
Thus has that ſubtle Philoſopher not only 
ſubverted Dr. Burnet's Theory, but alſo Eu- 
clid's demonitrations, and that by an argu- 
ment which the dull Mathematicians could 
never diſco ver. 8 

6 But 


* Warren's Geology page. 116. 
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Summer. If he pleaſes to conſult the Aſtro- 
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But I will leave Euclid to his merey, and 


anſwer that part of his argument that con- 


cerns the - which is eaſily done, if he 


will conſider that the difference between the 
poles of the earth's diſtance from the Sun, 


and the equator of the earths diſtance from the 


Sun, even thoꝰ the earth were ten times more 


Oval than he would have it, is ſo very in- 
conſiderable that it does almoſt bear the ſame 
proportion to the whole that a point does to 
a line, for the Mathematicians know that the 
diameter of the earth is but a point, in re- 


ſpect of its diſtance from the Sun, and there- 


dre two lines drawn from the Suns centre 


to any two points of it are very near in u 
proportion of equality, ſo that upon the ac- 
count of a greater or leſſer diſtance of the 
of the earth from the Sun, there can 
ede ſenſible alteration of heat or cold. 
But I am afraid this is a little too far be- 


yond Mr. Warren's capacity, however to ſur- 


prize him a little more, I will tell him, he 


is ſo far out in his account of the cold at 


the poles, that tho' the North pole be much 


colder in the Winter chan it is in che Sum. 


mer, yet it is ſome hundred thouſands of 
miles nearer to the Sun in Winter than” in 


nomers, they can demonſtrate the truth of 

ee In 8-127 gen ws 1 
1 Mr. Warren's pardon for bring 

him into this place, I ought te have 4 


favourable to him, he 2s one of my Afﬀo- 


3 ciates 
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cCiates againſl Dr, Burnet: But I'was willing 
10 produce bim as an iniſtance, to ſhew how 
| aft a man who underſtands. no Geometry, 
is to write a book of Natural Philoſophy. | | 
But to return to the Theory, I cannot. but 
acknowledge, that there was never any book 
of Philoſophy written With a more loſty and 
plauſible ſtile than it is, the noble 1 88 55 
ſeriptions the Author gives the f. he 
treats of, ſhew that he has & great command 
of Language. His Rhetprical - expreſſions 
may eatily captivate any incautious reader, 
d make him ſwallow down for ttu 
what 1 am apt to think the Author himfel 
from the ſacred character he bears, defigr 
only for 8; Philoſophical; Romance, ſeeing 
that an ordinary Examination thereof, accor- 
ding to the laws of Mechaniſme cannot but 
ſhew, that he has acted the pat of an Ora- 
tor much better than he bas done that of 
a Philoſopher. For in reality none of theſe 
wonderful effects, which he endeayours to 
explain, could have proceeded from the 
cauſes he aſſigns. And to demonſtrate this 
is the deſign ofthis ſmall Treatiſe, 3h-which 
I will, not inquire how far the Theory is 
apreeable to Holy Seriptures, that being a 
work already done by others, who I pre- 
ſame undexſfand that Subject better than I do, 
neither will I confine my ſelf to. the 
_Anthor/from Chapter to Chapter, and find 
ault with every thing contain d = the 
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Theory, leaſt it ſhould look more like ſpite- 
fulneſs and ill nature than a diligent ſearch 
after "Truth. My deſign therefore is to 
chooſe out ſome of the principal heads of 
the Theory, and having thown, them to be 
falſe and diſagreeable to the laws of Mecha- 
niſme, the reſt muſt all fall to the ground 
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general Argument which he uſes to 
prove the Truth of his Theory. ' 


N the ſecond and third Chapters the 

Theoriſt makes way for an Argument 
which he alledges in his ſeventh to prove 
the truth of his Theory, viz. that all other 
wayes for the explication of Noab's Flood 


are falſe and impoffible, and that he has 


© 
LY 


given the only poſſible, and conſiſtent Idea 
of an univerſal flood, and therefore it came 
to paſs the way he has Alligned and no other. 
This Argument we fee is founded upon two 
Propofitions. 1f, That no other way is 
poſſible, and 24%. That his own Theory is 
an intelligible and conſiſtent explication of 
the univerſal flood. This laſt Propoſition - 
intend to examin in the following Chapter, 
and the firſt in this. \ X | 
The Theoriſt, to prove all the common 
ways of explicating the univerſal deluge falſe 
and impoſhble, Calculates. the quantity of 
2 929 


n 
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= 07 the Theory. . 
water, which would be ſufficient to cover the 
whole Earth, above the Tops of the higheſt 
Mountains, and finds that no leſs than eight 
Oceans of water could be ſufficient for ſuch 
a Work. Now it is certain (ſays he) that 
ſuch a ſtock of waters could neither come 
from the Sea, the Rain, or ſubterraneous 
Caverns, and Channels of the Earth, there 
being no ſuch quantity of water in Nature, 
as would be requiſite for ſuch a Purpoſe: 
and therefore the explication of the deluge 
from / theſe . cauſes is impoſſible. Neither will 
he allow any ſuperceleſtial waters to make up 
the eight Oceans neceſſary for the deluge. 
For if there were any ſuch waters, the-Hea- 
vens above where they lay muſt be either ſo- 
lid or fluid. If ſolid as Glaſs or 
how could the waters get: thro' them to de- 
ſcend upon the earth? If fluid as the Air or 
Atber, how could the waters reſt upon them, 
it being heavier than Air? But if you will 
ſuppoſe, that waters were brought down from 
this imaginary region, to drown the world, in 
that vaſt quantity that Would be neceſſary 
what became of them when the deluge 


ed? It would be a hard task to lift ſeven or 


eight Oceans of water up among the ſpheres, 
and there is no room for them here below. 
Thus the Theoriſt thinks, that the vulgar o- 
pinion makes the 3 impoſſible and unin- 
telligible npon a double account, both in re- 
O98 MOTT eee Bs ee T1207 WR 


-* 
* 


13 


An Examination 


quiring more water than can be found; and 
mute, if foutid, than can be diſposd of. 
This is the ſum of the 'Theorift's Argument, 
why all other methods and explications of 
the deluge are falſe, and jmpoſſible, which 
I have bere related, becauſe I chink it an evi- 
dent demonſt ration of the impofflibiliry of all 
Natural and Mechanical explications of the de- 
luge whatſoever, even his own not excepted, 
as I ſhall ſhew in its due place: it being im- 
2 for Nature, not aſſiſted with extraor- 
inary divine power, to bring ſo much water 
upon the earth; and if it were once brought, 
it is as impoſſible to remove it. 
But all this does no way prove, that the de- 
loge might not have been brought upon the 
earth by the Almightry power of God. Can- 


not he bring out the waters from the deep 


or the Abyſſe as from a Storehouſe, and ſu- 
ſtain them from running down again with the 
fame eaſe he made the waters of the Red Sea 
ſtand on a heap, while the [/rachtes, paſſed 
through ? Is any thing of this nature too hard 
for the Almighty to perform? Might not he, 
if there were not enough in the abyſſe, bring 
water on the earth from the Heavens above, 
which might have been there from the Cre 
ation notwithſtanding the Theoriſt's queſtion, 
How could they reſt there? Since the fame 
nn might keep them in their place, that 

etaitis the Moon or any other of the Pla- 
nets in their orbits; and perhaps from _ 


won hw es 2 


a ws „ 46 $65 . vs hn. he:  & A © ww 


ako dc A foie . M2 


Iii . 


mov d by the Omni 


oni and Gomorrab was 


4 
8 
= 
1 
_— 
4 
4 
| 
1 
7 
4 
5 
= 
4 
; 

4 

— 
1 


of theſe, or from other places 
the Divine wiſdom, ſome of this water was 
brought. upon, the earch, and afterwards re- 
potent hand of God who 
only workerh great wonders, Is not this a 
=—_—_ ſhorter accoum o 5 de- 
luge chan t it's, which is but upon 
alle and e inconſa⸗ 
quential concluſions, which after alb will not 
be fufſicient to prodiie the deſtred eſſtit? 
ee debe edge ther God Aeg He 
to acknow | Almi 
world, tho it be plamly told us in Sorigeate 
that he was the immediate Author thereof 
Gen. 6. 1 
bring. 4 of Waters upon the darth. Nor do 1 
ſee any reaſon why he gaght not roacknows 
ledge the univerſal delige of the world to be 
a as well as the deſtruction of & 
"pn raitiin NY 1 5 and 
Brimſteme; | ere - feng 
niſhments for cbe fie of men: ei 
which, without doubt, had ever happened if 
man had continued in the ſtate of Inno- 
cence. : 
The Scriptures give us an atcount of ſe- 
veral Miracles wrought by the hand of Om- 
nipotence upon occaſions, which did not fo 
ceſſaxily r 
thefi deny this univerſal deſtruction of the 
earth to be miracylous ? Miracles are the grear 


beſt noi ta 


Behold, (faich God) I, cn I, h 


uire them. Why ought we 
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and wonderſul works of God, by which he 
ſheweth his Dominion and Power, and that 


his Kingdom reacheth over all, even Nature 
her ſelf, and that he does not confine himſelf 


to the ordinary methods of acting, but can 
alter them according to his pleaſure. Were 
not they given us to convince us of the ſacred 
truths contained in holy Scripture? Was it 
not by the demonſtrative force of Miracles 
that Moſes and rhe Apoſtles proved their di- 
vine Miſſion, beyond all that other Framers of 
Religions could pretend to? And tho our holy 
Faith ſtands ſo well confirmed by real mira- 
cles, that we are neither to make nor admit 
of any falſe ones, yet certainly we are not 
to detraft from the value of the true ones 
by pretending to deduce them from Natural 
and Mechanical cauſes, when they are no ways 
explicable by them. It is therefore both the 
eaſieſt and ſafeſt way, to refer the wonderful 
deſtruction of the old world to the Omnipo» 
tent hand of God, who can do whatſoever he 
pleaſes, 4 =o en It 1 
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CRHAP. IL. 
Of | the Chaos. N | 
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Chaos, muſt be unqueſtionably. own'd by 
all, who acknowledge the Holy Scriptures, 


for they tell us, that in the beginning be 
Earth. was without form and woid, and darkneſs 
was upon the face of the deep which is a moſt 
excellent deſcription! of that Chaos, from 


which the world aroſe. From it therefore the 


Theoriſt begins to frame his Antediluyian 
earth by the ſole help of Natural and Me- 
chanical cauſes. He ſuppoſes the Chaos to be 
the matter of the earth and heavens, without 
form or | regularity, reduc'd into a fluid 
Maſſe, wherein are the materials and ingredi- 
ents of all Bodies mingled in confuſion one 
with another, without any order of higher 
or lower, heavier or lighter, ſolid or vola- 


tile. The firſt change he imagines chat did 


happen to this Maſſe, was, that the heavieſt 
and groſſeſt parts ſunk down towards the mid- 


dle of it (for there he ſuppoſes the Center of _ 


its graviry) and conſtituted the hard „ 


An Eramination 
Kd interior 8 of the earth. The reſt of 
the Maſſe which ſwam above, was alſo di- 
vided by the fame principle of gravity into 
two orders of bodies, the one liquid like wa- 
= the other volatile like air. For the fine 


than 


1 = 
ar, upon th —_ 
on anne but the 


whole Mafle of liquors and 
re Ht che com 4k = = 8 ow 
two: one of Which ĩs | 
and the other lean and more pic rms. ans 
mon water. Now eit being well known that 
theſe two [liquors mixed together, if left to 
themſelves and the general action of nature, 
1 te one from another, as in Cream and 
thin Milk, Oil and water, and ſuch like: So 
we cannot doubt but that the ſame effect 
would follow here, and the more oily and 
big ht parts of this Maſſe would get above the 
and ſwim upon it. Thus would the 
whole Maſſe of liquids be divided into two 
lefler Maſſes. 
Now if we look over again theſe two great 
Males of Air and Water, we cannot but ima- 
gine, that they were both at firſt very 2 
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and impur ee owe och, groſſe 
and dark, Wem being abundance of cerrrſtriai 
particles fwining: in it Rl, aer che 

roſſeſt were ſunk down, and the leſſer and 
ighter, which gemaimd in che Air, did fk 
100, bug mare lowly... So chat in their de- 


been cher dil mens wich abe datos 


ee u 
2 8 — 


ed more and RO | . linle-candy Pattie 
cles detain d in che air could make — 


mingled with chat ouly — 


fr concretion and frm 2 
upon the face of che Chaos. 

After this faſſion bas the Theoriſt 8 
his Artedliluvian häbitahle world; which:doch 
not much differ from the Cartgſan method 
of making the earth, only Des Cartes bei 
ſomewhat wiſer than the Theoriſt, ui 
allow the outward exuſt, wirhin whoſe how 
els the waters were thut up, to be 2 habirahle 


earth, knowing well chat neither man mor beaſt ) 


could live long without water. But he made 
the cruſt firſt broken, and the waters:Bow our, 
before he plac'd any inhabitants on it. Another 
ſinall diſierence delt the tu ann 


— 1 
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is, that Au 
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the exterior Orb of oily liquids, 
—_— the Theoriſt aſſerts to be abſolute 8 
towards 1 formation of the S 
For Fer 1 it were not, ſays he, for the oily liquor 
which ſwims upon the ſurface of che Abyſs, 
the particles of Cinch which fell -rhro' the air 


had ſunk to the bottom, and had never 1 


ed the exterior Orb of earth. 


But notwithſtanding this, I believe it may 
be eaſily made evident (tho neither of theit 
Syſtems are true) that the Theoriſt's hypo- 
theſis is the worſt of the two. - Which I- will 


prove from his own conceſſions: for he has al- 


ready own d that the oil 5 uor is much li 1 0 
than the watery Orb. mention 
that the terreſtrial particles when falling Fam 


the air, if the Orb were only water, would 


fink to the bottom; and therefore thoſe par- 
ticles muſt be heavier than water. From 
thence, I think, it does neceſſarily follow, 
that thoſe terreſtrial particles muſt alſo be hea- 
vier than the oily fluid which is lighter: than 
water, and therefore they will more eaſily 
deſcend thro it than they did thro water, 1t 

„ known that there are ſeveral ! bodies 
which will ſwim in water, but fink in oil. 

Bur that which ſeems to have deceiv'd the 
Theoriſt in this Hes was, that he had ob- 
ſerved that ſmall tho” ſpecifically heavier 
than oil, yet being xa upon it, 1t-did not 
* and therefore he concluded, that a 21 

e 


Des Cartes never thought of 
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/ the Theory. 
deal of it, if caſt upon the Surface of oil, 
after the ſame manner, would nor deſcend; but 
form a ſolid concrete ſubſtance upon the ſur» 
face of the oil. But this c gence! will 
ſoon appear to be falſe, if we conſider the true 


reaſon why ſome bodies, tho ſpecifically heavis 
er than the fluid in which they are pur do nor 
ich is this; 


fink, but ſwim upon the furface: w 
That there is ſcarce any liquid in nature Which 
is abſolutely fluid, and whoſe parts do not re- 
ſiſt ſeparation one from another, and therefore 
will ſomewhat hinder or retard the deſcent 


of bodies thro' them. Now this reſiſtance 


all other things being alike) is always pre 
Clone to the ſurface of the body 42 
ing: ſo that ſmall bodies, whoſe weight or 
force to move or ſeparate the parts of the fluid, 
is but very little, may have a ſurface ſo large, 
that they cannot overcome the reſiſtance of 
the fluid; that is, they cannot make way for 
their deſcent thro' the fluid, and | therefore 
muſt ſwim upon the ſurface of ir: but the ſur- 
faces of bodies not inereaſing in the ſame pro- 
pine with their ſolidities or weights, ſmall 
ies will have a greater refiftance in pro- 
portion to their weight, than greater ones of 
the ſame intenſive — conſequently 
the one will deſcen | 
As for example, ſuppoſe a ſphere of an inch di- 


ameter was put igto an oily fluid, whoſe re- 


ſiſtance was juſt equal to the-force of gravity 
in the deſcending body : there being * æqui- 
| | ibrium 


when the other cannot. 
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librium, the former would ſwim in the latter. 
Now if another ſphere of two inches diame- 
ter, and of the ſame intenſive gravity were 
put in che ſame fluid, its gravity or force by 
which it would ſeparate particles of the 
fluid, would be eight times greater than the 
deſcending force of the former ſphere ; and, 
if its reſiſtance were alſo eight times great- 
er, it is plain that it alſo could not de- 
ſcend: bur the reſiſtance being always (as 
I noted before) as the ſurface of the de- 
ſcending body, is only in the preſent caſe 
four times greater; which will not equal 
the force of its gravity, and therefore rhe 

here muſt deſcend. + So in our preſent caſe, 
x ye ſome ſmall grains of duſt or earth may 


ſwim upon the ſurface of Oil, yet theſe when 


increas d by the addition of a great many o- 
thers which fall upon them, augment their 
weight (the ſame reſiſtance continuing) and 


muſt fall ro the bottom. 


Beſides this, the earthy particles falling 


from a grear height, ſome of them deſcend- 


ing from places: as high as the Moon, as the 
Theoriſt will have them, muſt needs in their 


deſcent acquire a very conſiderable degree of 


velocity, with which falling upon the ſurface 


of the oily Orb, they will not only by that 
force deſcend themſelves, but alſo carry down 


with them, and condenſe whatſoever bodies 


they mer in their way or found ſwimming 


upon the ſurface of the oil. Now that the 


force 


Of the: Theory. 
force of a deſcending body is ſo great as to 
perform this effect, I think, is clear to any 
who conſiders that a heavy body runs down 
fifteen foot in a ſecond, and that the ſpaces. 
thro' Which it does move, are always in a du- 
plicate «proportion to its times, as is demon- 
ſtrated by Galileo, and confirmed by the Ex- 
periments of Riccioli- from whence by cal- 
cularion it will follow that a body would run 
down four «thouſand miles in the ſpace, o 
twenty three ſeconds, abſtracting from the 
reſiſtance of the air. But if we will ſuppoſe . 
but the hundredth ' part of this ſpace / xun 
thro” in that time, allowing all the reſt for 
the reſiſtance of the Medium, yet even in 
that caſe, the velocity would far exceed that 
of the ſwiſteſt bullet, that can be ſhot out 
of a Cunnon. 88 © 5 "= 
Thus, I think, I have made it evident, 
that the particles of earth after: falling thro 
the air, could not reſt upon the ſurface-of rhe 
oily Orb, to form there an hardened habitable 
Cruſt, not only upon the account of their 
2 gravity, which the Theoriſt acknow= 
edges, and is alſo plain by experience, com- 
mon earth being near twice as heavy as Wa- 


ter; but alſo upon the account of the great 


force by which they muſt of neceſſicy fall 
upon the hows Orb, which will carry them 
down towards the Center. 

I hope now it will 


„ 
1 


to any think- 


ing man, plainly impothble, that either oil 
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the floud, when, according to 


An Examination 
or water ſhould ſuſtain ſuch an immenſe heavy 


Orb, in which was not only the ſoft earth, 
which in few places is ten foot deep, bur alſo 


a prodigious quantity of ſtones and minerals 
much heavier - won water: for it is certain that 
theſe great heavy bodies muſt have ſunk to the 
bottom if they were left to themſelves, and yer 
even theſe bodies make up the greateſt part of 
our outward earth. I know the Theoriſt does 


| boldly affirm, that there was neither Metals nor 
Minerals in the primitive earth; but this is 


both contrary to reaſon and Scripture, for the 
Holy Scriptures tell us, that Tuba} Cain be- 
fore the floud, was an infrug er of every Arti- 
ficer in Braſs and Iron: and I would fain know, 
how there could be ſuch Artificers LOND 

ere 
was no ſuch thing to be ſeen as M Be- 
ſides, tis hardly 11 to build an Ark, that 
ſhould contain all the terreftrial and aerial 
animals, without Iron. The Americans without 
any Iron made themſelves ſmall Cannoes of 
one ſolid piece of Timber which they hollow- 


ed by — Hop it would be a ſtrange Tree 


that was of dimenſions of the Ark, and 
— — eue = a0 animals 15 Far 
e things do (in m 3 ai 

ſhow, that the Theoriſt's 2 on in POR 
is utterly falſe. as” 

From what I have already ſaid, I think, it 
may be clearly demo that the Fabrick 
of the earth can never be deduced from a 


Chaos, 
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Of the Theory. 2 
Chaos, by the ſole help of Mechanical. princi- 


ples and Natural cauſes. For it is evident to 
any one who has eyes (tho there have been 


ſome. wiſe Philoſophers of another opinion) 


that the Land is higher than the Water; and 
it is alſo plainly experienced, that com- 
mon arable earth or clay is much heavier than 
water: and if we deſcend into the Mines or 


Pits, we ſhall find the matter there to be three 


or four times heavier than the earth above. 
Now it is plain from what I have already 
proved, that in a Chaos, the true change that 
would follow from Mechanical principles and 
Natural cauſes, is, that if all were fluid, the 
heavieſt and ſolideſt Bodies would ſubſide and 
fall to the Center, every one taking place 
according to the ſpecific ravity; ſo that 
the lighter Bodies would always be forced 
2 : the earth therefore being heayier 
than the water, muſt of neceflity place ir ſelf 
nigher the Center, and leave the water to co» 


ver the face of the whole Orb. Thus the ſurface 


of the World could never be inhabired by an 
other Animal than Fiſhes. But in how mu 


wiſer order than this, has the great Creator of 


the World placed all the Bodies of the earth, 
ſo chat notwithſtanding the greater gravity of 
the Land, it is raiſed higher than the Sea, 


and thereby made fit and habitable both for 
man and beaſts, without the help of Natural 
and Mechanical caufes, which would have pro» 
duc'd che contrary 3 8 . 


D 3 | | Several 
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Several other arguments might be brought 
to demonſtrate that the frame of this World 
was the reſult of wiſdom and counſel, and not 
of the neceſſary and eſſential Laws of motion 
and gravitation, which could never have either 
made or ſupported the World. I always won- 
der d at the wild an extravagant fancy of the 
Philoſophers, who thought that brute and 
ſtupid matter would by it ſelf, without ſome 
ſupreme and intelligent director, fall into a 
regular and beautiful ſtructure, whoſe parts 
ſhould be ſo extreamly well adapted to vari- 
ous uſes, as if they had been the reſult of wiſe 
dom and contrivance. I will conclude this 
Chapter with a diſcourſe of the 'Theoriſt in his 

roth Chap. lib. 2. | | 
In the conſtruction. of the Body of an 
£ Animal, (ſays he) there is more of thought 
« and contrivance, more of exquiſite inventi- 
« on, and fit diſpoſitions of parts, than is in 
« all the Temples, Palaces, Ships, Theaters, or 
c“ any other pieces of Architecture the World 
« ever yet — and not architecture only, 
« but all other Mechaniſm whatſoever, En- 
* pines, Clock-work, or any other is not 
« comparable to the Body of a living crea- 
4 ture. Seeing then we acknowledge theſe 
« artificial works whereſoever we meet with 
„them, to be the effects of wit, under- 
« ſtanding and reaſon; is it not manifeſt 
<« partiality or ſtupidity rather, to deny the 
e works of nature, which excel theſe in all 
25 * 0 degrees, 


L 


«= a 


Of the Theory. 

« degrees, to proceed from an intelli 

« ial! Let them take any piece of =” 
« man art, or any Machine fram'd by the 
« wit of man, and com it with the Bod 
« of an Animal, either tor diverſity and mul- 
« tiplicity of workmanſhip, or curioſity in 
« the Minute parts, or juſt connexion and 
« dependance of 'one thing upon another, or 
« fir ſubſerviency to the ends propos'd of Life, 
Motion, Uſe, and Ornament to the creature: 
« and if in all theſe reſpects, they find it ſu- 
« perior to any work of human production, 
« as they certainly muſt, why ſhould it be 
thought to proceed from inferior and ſenſe- 
0. leſs cauſes? ought we not in this as well 
« as in other reſpects to proportion the cauſes 
« to the effect, and to ſpeak truth, and bring 
« an honeſt verdict for Nature as well as far 


4 Art? 


I deſire the Theoriſt may apply this ex- 
cellent diſcourſe to himſelf, and conſider whe- 
ther this Argument which he produces againſt 
the „ e and Atheiſts, does not fully 
ſhew the abſurdity of his own Theory. 
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HE Theoriſt frames his Antediluvian 
1 Earth, ſmooth, regular and uniform, 
without Mountains, and without a Sea. The 
proof which he brings for this bold aſſertion, 


8, that the Globe of the Earth could not riſe , 


immediately from a Chaos into the irregular 
form, in which it is at preſent; the Chaos, 
ſays he, being a fluid Maſſe, which we 
know does neceſſarily fall into à ſpherical 
ſurface, whoſe parts are eguidiſtant from 
the Centre, in an equal and even convexi- 
c * with another. And ſince upon the 
diſtinction of the Chaos, and ſeparation in- 

to ſeveral elementary maſſes, the Water 
would naturally have a ſuperior place to 
the Earth, tis manifeſt there could be no 
habitable Earth form'd out of the Chaos un- 
leſs by ſome concretion upon the face of the 
Water. Then laſtly ſeeing this concrete Orb 
of Earth upon the face ot the Water would 
be of the ſame form with the ſurface of the 
Water it was ſpread upon, there being no 
cauſes that we know of, to make an inequality 
. ö in 
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Of the Theory. 


in it, we muſt conclude ir equal and uniform, 
and without Mountains, as alſo without a Sea. 
For the Sea and all the Maſſe of Water was 


inclos'd within this exterior Earth, which had 


no other baſis or foundation to reſt upon. | 
This is the Theorift's great argument wh 
the face of the primitive earth was {ſmooth — 
uniform and without Mountains; which if we 
conſider narrowly, it will apear to depend 
upon a precarious and falſe ſuppoſition, name- 


ly that the great Maſſe of matter which we 


have now for our earth, was, when in a Ch 
an entirely fluid Maſſe, which is a hard thing 
to be granted, ſince the greateſt parts of Bodys 
we have in the earth, at leaſt fo far as we can 


diſcern, are hard and ſolid, and there is not 


ſuch a ee of water in the earth, as 
would be requitite to ſoften and liquify them 
all. Beſides, a great part of them, as Stones 
and Metals, are uncapable of being liquified 
by water. We muſt conclude therefore that 
the Chaos was not ſo fluid a Maſſe, as would 
be neceflary for to have its ſurface even and 
uniform. Why might not there have been in 
this great Maſle mw ny of firm and ſolid 
matter, which wi any form, order, or 
regularity, might be jum together, and 
ſwimming up and down; ſome on the ſurſa 


and ſome within the fluid? I will leave it to 


any to judge which appears moſt like a Chaos, 
this — 1 have deſe 


rib'd, or his, which is a. 


j 
N 
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regular, uniform fluid of a * 
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ſo compoſed and mix'd with all Bodies that 
no part of it, at leaſt at the ſame diſtance from 
the Centre, is thicker than another: which 
muſt neceſſarily tall out, if the Chaos had an 
exact ſpherical figure, as the Theoriſt ſup 

ſes. It it were otherwiſe, it is plain by [0 
droftatical Principles, that there the fluid 


| would riſe higheſt, where it is thinneſt, or 


lighteſt ; and conſequently it would not have 
its ſurface uniform, equally even and diſtant 


from the Centre. 


Indeed, methinks the Theoriſt's firſt figure 
of the Chaos, does very much contradi& his 
own hypotheſis. There you may ſee repre- 
ſented great pieces of hard and ſolid matter 


of no regular figure, ſwimming confuſedly in 


the fluid; any one of which ſeems to bear a 
far greater proportion, to the whole Maſſe; 
than the higheſt hills could do to the whole 
But perhaps it may be ſaid that all theſe 
hard and ſolid Bodies being heavier than the 
fluid in which they ſwam, fell down and 
compos'd the Central ſolid. And ſo far J 
muſt own indeed, that all the Bodies in that 
great Maſſe, which were heavier than water, 

left to the laws of gravity, would neceſ- 
ſarily fall down toward the Centre. But cer- 
tain it is that in ſuch a great heap of matter, 
and ſo different mixtures of all ſorts, 


pondus. 


there 


there muſt be ſeveral that were ſpecifically 
lighter than the water in which they ſwam, 
and therefore aſter that the heavieſt had fallen 
to the Centre, they would ſtill float upon the 
ſurface, ſo much of them being under water 
as would equal in quantity a bulk of water of 
the ſame gravity with the whole Maſſe, as it 
is demonſtrated by Archimedes 5. P ion. 
Lib. 1. De Inſidentibus Humido; 1o that all the 
reſt of the Maſſe ſtanding out or being higher 
than the fluid would compoſe a Mountain. 
And that hills may be thus made, I think is 
confirmed by the obſervation of thoſe who 
have failed in the Northern Seas, where they 
ſee great Mountains of Ice floating upon the 
top of the waters, and yer there is but a very 
ſmall difference between the ſpecifick gravity 
of water and Ice, it being as eight to ſeven 
according to Mr. Boyle's obſervations, If then 
we will ſuppo 
of Cayerns, there being a great many to our 
certain knowledge that are ſo, or ele joined 
to ſome light matter, ſo that the whole com- 
ker may be lighter than water or the 


ſe all Mountains hollow and full 
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uid Chaos; this would neceſſarily produce 


Mountains. 


And now I hope the Theoriſt will own that 


the evenneſs and uniformity of the earth is not 


ſo neceſſary a conſequence from its production 
out of a Chaos, as he at firſt imagined, fince I 
have ſhewed him how mountains might have 


been form'd from his owa principles ot MN 
An 
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and Gravitation. Vet TI am of the opinion 
that there were other principles concurring 
to the formation of the world, beſides gravi- 
zation and the known laws of motion, which I 
think it left to themſelves would never pro- 
duce any tolerable or habitable world. 

But ſuppoſing the efficient cauſe of Moun- 
| tains unknown or impoſſible to be aſſigned; 
yet ſtill there remains the final cauſe. to be 
enquired into, which will do as well for our 
purpoſe. For if I prove them to be as uſeful 
to the inhabitants of the primitive earth, as 
they are now to us, and that in our preſent 
| ſtate they are abſolutely neceſſary, not only 
for our well being, but alſo for our bare ſub» 
ſiſtance; I think from thence it will demon- 


ſtratively follow that they were in the primi- 


tive earth as well as in ours. And therefore 
the groundleſs aſſertion of the Theoriſt that 
the I of the Antediluvian earth was ſmoorh 
regular and uniform, is as falſe as tis bold 
and daring. | 7-86; 

I know there is a ſort of men in this age 
_who have excluded all final cauſes from the 
conſideration of a Philoſopher, as being un- 
worthy of his enquiry, ſuppoſing his buſineſs 
is only to find out the true formal and effi- 
cient cauſes of all things, and not to concern 
himſelf with the deſign of nature, or the 
great end for which the God of Nature made 
any thing. But indeed theſe men have been 

ſo unhappy in their ſearches, that I dare 
| | boldly 


\ | 
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boldly ſay they have not ſo much as diſco- 
vered the true, real and efficient cauſe gf any 
one of the Phænomena which was not known 
and better ig og before; tho' they have 
pretended to lay open the aſexces and formal 
cauſes of all things, and to 
how the Univerſe was formed from the prin- 
ciples of Matter and Motion. | 
But whatever they pretend, certain it is, 
that final cauſes are worthy of the conſidera» 
tion of all men, and much more of a Philoſo- 
pher. By them we are led into the admira- 
tion of the wiſdom of God, and diſcover his 
care and providence over the world; By 
them we demonſtrate that the World could 
never be made by chance; but it muſt be a 
being of infinite wiſdom that form'd it for 
ſuch various uſes as are to be ſeen in it. And 
therefore by, all wiſe and conſidering men 
they are much more to be valued; than ef- 
ficient 'cauſes, if thay: £9400 be diſcovered ; 
which only tell us how the thing was per- 
form'd, and not the uſe for which it was de- 
ſign d. *Tis true indeed, it is not eaſy to dif- 
cover the uſe of every thing in the Univerſe; 
but from the admirable contrivauce of thoſe 
things, the uſes of which. we do know, and 
from the infinite wiſdom of God, it may be 
eaſily concluded, that every thing in nature 
has its uſe, and is in ſome manner ſerviceable 
to the good of the whole. 


They 


ew the manner, | 
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* who deſire to ſee more concetnin 8 
the uſefulneſs of final cauſes, may conſult 


Mr. Boyle of final cauſes, Mr. Ray's wiſdom 


of God in the works of the Creation, and 
ſome late —_— eflays upon the nature and 


evidence of faith by Dr. Cockburn. 

I muſt confeſs I cannot but think it # 
ſtrange and preſuming boldneſs in the Theo- 
riſt to aſſert, that Mountains are plac'd in nc 
order one with another, that can either reſpe& 
uſe or beauty: and that if they are ſingly 
conſider d they do not conſiſt of any projet 
tion of parts, that is referable to any de gn 
or ' hath the leaſt footſteps of art or counſel, 
Notwithſtanding this ſtrange aſſertion, I am 
ſure, if we were without theſe ſhapeleſs and 


calls them, we ſhould ſoon find the want o 
them. Ir being impoſſible to ſubſiſt or live 
without them. 

For ſetting aſide the uſe they may have in 
the production of various Plants and Metals, 
which are uſefull to mankind, and make 2 
part of the compleat whole, and the Food 
which they yield to ſeveral Animals, which 
are deſign'd by Nature to live upon them; 
The high Hills being a refuge for the wild Goats, 
and the Rocks for the Conies; and not to men- 


tion the end they ſerve for in directing the 


Inland winds, and altering the weather, in 
fencing and bounding Empires and Countries, 


| in all which without dou they do us ver 
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>nfiderable ſervice ; iS 1 
great and Univerſal 3 bic — — 
abſolutely neceſſary for ch 
Mankind. For without th — — 
1 5 em it is certain we 
ve no Rivers, nor freſh 
— r currents of 
85 conſequently we ſhould 
of the greateſt ſupports of Life This the 
Learned and 5 M — e. 
Philoſopher Mr. Ea 1 — 
p . Edmund Halley has effectu 
proved in the Philoſophical Tranſacti — 
he gives us an account of the riſe — _— 
ind Rivers from Vapours, * & Tha reals 
« copiouſly in the Sea, and b eg . 
carried over the low Land 2 
0 ridges of Mountains, wher rs — 
« pelled by the ſtream of — at 
« with it to the tops of the ow evans — 
y —＋ preſently precipitate, 2 —.— 
y the cranies of the ſtones, and "of 
\ toons t the ſtones, part of 
in! choſe Hills, ps oy — rnd 
als : > Alembick, into the — 9 25 * 
2 nds; which "pm 
— ee 
ich over by the loweft ———— — - 
mz by the ſides of the Hill ons gle 
uy <4) ills, forms fingl 
a 45 Prings, many of theſe running 1 
va ;does-of 
e che nile ee eee, — 4 
in rivulets or brooks, Snipes he: "_— 
- «c : 4 rg" I 
0 int in an doe valley and — 
4 6& I 
8 * Philoſophical Tranſations Number 192. FF 
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« ing the plain ground bein wn lese by 
« rapid 1 a River, and my of theſe Al 
« being united in one common channel all 
“ make ſuch ſtreames as the Rhine, the M. 
« R and the Danube, which laſt one] tel 
« w hardly think the collection of water 
« condenſed out of vapours, unleſs We con- ſo. 
« fider how vaſt a tract of ground that 
« River drains, and that it is the ſumm of 
« all thoſe Springs which break out upon the 
« South fide of the Carpathian Mountains, 
« and on the North fide of the ' immenſe ſm 
« ridge of the Apes, which is one continued do 
« chain of Mountains from Switzerland to It 0 
« the black Sea, ſo that it may almoſt paſ sI 
c for a rule, that the magnitude of a River or c 
« the quantity of water, which it evacuates ſl © 
« is proportional to the length and height o 
« the ridges from whence its fountain ariſes I cle 
All this I take to be undeniably evident. ll 
For that vapours are raiſed by the heat olf be 
the Sun from the Sea in ſuch vaſt quantities” 
as will be ſufficient to ſerve all the Rivers 
the ſame ingenious Mr. Halley has demon- the 
_ ſtrated by lations. But it is alſo de 
monſtrable that theſe vapours wore. of the fit 
ſame aer gravity with the air in which de 
they ſwim, muſt follow its motion, that is, th 
they muſt be carried by the winds over land I ©? 
untill they meet with ſuch an obſtacle as 4 of 
hill in their way which reſiſts their motion, I bi. 
where they muſt precipitate and gleet — le 
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by its ſide and ſo form Rivers and Springs. | 1 
All this is not only clear from reaſon, but is we 
alſo confirmed : by the experience of the ſame = 
Mr. Halley while he 'was at Fr. Helena as he | 
tells you, in rr bilge loſophical Tranſattions. 
And now methinks tis wo — hills are 
ſo very far from being plac ed in the earth 
without any art or contrivance, chat they de- 
monſtrate to us the admirable wiſdom of 
their great makes; who has thus formed them 
for ſo neceflary ends. If the earth were 
ſmooth, 5011 and uniform; 2 without 
drr would ſtagnate and ſtink: for how'is 
{ſible for water to run where there is no 
ing ground, no upper land from which it is 
w dekend 10 the I lower and dun parte of the | 
cart $1.4 44 2-0 01 x 1475 
1 know the Theoriſt chin \ Mar be ad 
clearl ſolved that great di dy the 
oral figure of his Antediluvian earth, in which 
8 fancies that Rivers will run not ichſtand - 
the earths lar and even ſurface. But | 
2 cuſs that point I will ſhew - 
that the earth. hong — — ever had an ſuch * 
oval figure as on Freon; 
ſition it had, — in Wee — re could | 
be no- current Water or Rivers; and where a 
there is no current waters there muſt be but 
uncomfortable living. How many great parts 
of the world lie my deſtitute» of inha» 5 
bitants for want — Travellers tell us | 


_ ſtories 'of - cb incredible extremities 
E they 
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| have ſuffered in going thorough the 
of Arabia for want of freſh waters. 
It is plain therefore, that if the primitive 
earth was inhabitable there muſt be Moun- 
tains in it, for I think I have already proved 
that in a ſmooth regular earth there could be 
no Rivers. And the. great advantages, 
which Countries reap by being well furniſhed 
with Rivers, is very evident; for without 
them there could be no great Towns, nor 
any converſe with far inland Countries; ſince 
without them it is almoſt impoſſible to ſuppl 
a vaſt multitude of People with things — 
ſary for life. If we ſhould ſuppoſe the 
Thamds taken away from London, or it's 
courſe diverted ſo as to be at a great 
diſtance from it; there is no doubt but that 
City would quickly to its %, very much 
the want of ſo an advantage ; 
and from being one of the greateſt in the 
ſpace of ſome few hundred years, it would 
come to be one of the leaſt Cities of the 
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It cannot be ſaid, though Rivers are;now 
in the preſent ſtate of the world of great uſe 
and benefit to mankind, that in the ante. 
duvian earth there was no ſuch neceſſity for 
them, there being no ſuch great traffick as 
now, 27 jon «rogue e people to be 
maintain d by it. For this ſeeming objection 
is clearly ſolved by the Theoriſt himſelf in 
his third Chapter Book I. Where he * 


- 
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the number of the antediluvian people to have 
been at leaſt as great as they are now, and the 
wag altogether as well peopled. And if 

ſince mer! hyed then to a very great age, 
me of them to nine hundred 7 ü url 
would be well taught by experience, 
derſtand moſt of thoſe things which 2 
and profitable for them, as well as we do 
now. But I need not go about to prove there 
were Antediluvian Rivers, ſince it is plainly 
aſſerted by Moyes that there were ſuch in the 
ſecond Chapter of @engs, whole ee 
hope the Theoxiſt wi not .deny, For he 
himſelf acknowledges: their exiſtence beiore 
the Floud, and endeavours 20 explain their 
riſe wirhout the help of mountains ; Which 
1 in e en prove. _—_ 


"Vince therefore) it 5s: plain from Reaſon, 
tom Soripture, and che Theoriſts own; con- 
that there were Rivers in the primi- 


tive Earth, and ſeeing it is impoſſible far am 


ſuch to de without Mountains, without 
— and lower grounds (che Thearift's 
2 2 D ſafſicient ſor ſuch 
. om chence it does gouny 
fill | Mountains were beſore 
flond. And thereſare his aſſertion that = 
primitive earth was ſimooch, FR 19 7 
175 is Nur and abſurd.” 


1 
EL e 


52 


parts of the years being of one and the ſame 


the Air and Verdure of the Earth. The 
reaſon which he brings for this aſſertion is 
that at firſt the Axis of the Earth was 


the plane of the Ægquator being coincident 
e 


with the plane of the Ferne ick, 
diurnal motion would 222 to mov Daya _— 


Tbeoriſta, 1 hope to make it appear in this 
by he calls it) is ſo very tar from being 
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5 of & ol; at 


Of the Penpendicular poſition 9 NY W. 
Fees 5 Earth io the * 0 - 
the Ecliptick. 5 c 


Mong other Characters of the Goldes pl 
Age with which the Theoriſt engows his 


tive Earth, one is a perpetual Spring .: 
Pk was then all the world over, Tober, A fl 1 


tenour, face, and temper. Then, ſays he, 
there was no Winter nor Summer, Seed time 
or Harveſt, but a continual temperature '0 


to the Axis of the Ecliptick, and conſequently 


'S F 


Sun in its 


in the Ægquator — ual 
Nights — — * 


* SL 4; 


'N e e this — deſcription of the 


Chapter, that the right poſition of the Earth 


"L583 <0 | = 


ſirable as he imagins it is, chat "oY 
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of the worſt it could have, and that therefore 
I the Earth was po by God Almighty 
at the beginning 

firion. For I here lay it down as an ax/om 
which I am confident the Theorift will allow, 
that God at the ee the Earth 
in ſuch a poſition as was moſt advantageous to 
the whole, and tho' perhaps another poſition 
might have been fitter for ſome 8 
place, yet the whole would haye 


and goodneſs always chooſing ſuch conſtitu- 
tions and poſitions of things as bring with 
them the greateſt good and utility ro the 
Univerſe. A n P3273 ON 


polition, which the Theoriſt ſays was that of 
have, and. if after examination we find that 
no ſuch Character as that of beſt belonged to 
it, but rather the contrary, it being by far 


3 one, we may confidently conclude 
Earth never had any ſuch poſition. 


who certainly had more than an ordin 


the world in ſuch a pow | 


n the 
worſe for it: God by his infinite wiſdom” 


Let us therefore conſider whether this right 
the primitive Earth, was the beſt it could 


more diſadvantageous to the Earth than the 
the above mentioned axiom that the 
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That great and learned Aſtronomer Kepler, = 


the | . 2 . - 

n netration (na rhaps a divine impulſe 

” Fr diſcovering a of Nature Pro- 
vidence in his Epitome Aſtronomiæ cane 
has ſhewed that the preſent . of the 
earths Axis is by far preferable to any other, 
| E 3 clpecially* - 
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eſpeciall rr 
to the — of the Ecliptick, for tells 
us in his Lib. 3. Part . That if the Axis of 
the earth about which it turned ſtood at right 
angles, with the plane of the Ecliptick, and 
the earth in the mean time turned round the 
Sun as it does now, that then indeed the Sun 
would ſeem to riſe and ſet every day, and 
make its circuit from Weſt to Eaſt, under the 
fixed ftars in the ſpace of a year, but then 
there would be no diviſion of the Ecliptick 
into halves, quarters, and ſigns, no diſtincti- 
on of the year by its different qualities of 
heat and cold, every night would be equal 
to every day, there would be two places 
in the Earth to whoſe inhabitants more than 
half the Sun could never appear, but its 
Centre would continually turn round in their 
Horizons, never riſing higher nor falling 
lower, the nearer one came to the equator; 
fo much higher would he have the Sun in his 
meridian, but in the ſame place it would al- 
ways be at a conſtant height at twelve of 'the 
Clock. In the equator, the Sun throughout 
the whole year would alwayes be vertical 
when it comes to the meridian, and there 
only, would there be an intenſe and perperyal 
Summer, when at the rr and in 
near them, there would be an eternal 
without any intermiſſion of Froſt and Snow, 
The Sun alfo would always: Riſe and Set in 
the fame points of their Horizons, and there» 
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fore, there would be no alteration in the 


Earth, but upon the account of day and 


night, and no ſort of changes in the year 
which would always keep the fame tenour 
and face, the annual motion of the earth be- 
ing of no uſe. i va 

Theſe are the effects which the Learned 
Kepler has ſnewed, would neceſſarily follow 
from the poſition of the Earths axis, which 
beſides, that it makes the Earths Annual 
circuit round the Sun of no ſort of uſe 
and advantage to it, (And this I ſuppoſe. cat» 
not well agree with the infinite wiſdom of 


its Maker,) it brings with it ſuch a train of 
conſequences, which if men would canfider, 


I belteve there would be few ſo. fend of 
— as to 2 BY the — 
oblique poſition altered for the perpendicular 

Joe Pol 2d render 


one of the Theoriſt, which Wo 


this whole Iſland no better than a wilder» 


neſs, and the greateſt part of the Earth not 
habitable. | 


For under the Afquineial, to whoſe inha- 


bitants, the Sun would contin at twelve 
of the Clock, ſhine perdendicularly and even 
throughout the Torrid Zone, there would be an 
intolerable ſcorching hear; In the Frigid Zones 
the cold could not be endured, and the 
greateſt part of the two temperate - Zones 
would not have a ſufficient quantity of heat 


to ripen their fruits. All men in Ezg/and are 
ſenlible 4 


that rhe heat-we have in Summer, 


is 
E 4 but 
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be ſuch alterations and changes of his heat as 
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but juſt great enough to bring our Corn and 
F fag — and — Soom if the heat 
we have in Summer, were no greater than it 
is now about the 10th of March, or the 11th 
of September, the Ground would nor be able 
to produce any vegetables to ſupply us with 
food, ſo that all ot us muſt have changed our 
Climate for ſome more fertile Soil, - which 
receives more of the Suns influence. | 
This may ſerve to ſhew how vain and falſe 
the Theoriit's aſſertion is, that the primitive 
earth had its axis rpendicular to lane 
of the ecliptick, that this pofition is ſo far 
from being the beſt it could have, that it may 
be juſtly reckoned among the worſe ſort of 
poſitions. I come now to ſhew the great 
adyantages we reap by the preſent poſition of 
the Earth, and how apt it is to ſerve the ends 
for which it was deſigned by its wiſe con- 
river. N ö | 

Kepler in the above mentioned book tells 
us, that the earth was deſigned a place for 
thoſe things which are liable to Generation 
and Corruption, and therefore it was by no 
means fit that the Sun ſhould ſhine upon 
2 part of it throughout the year with an 
equal tenour and force, but there ought to 


are neceſſary to produce the defign'd. effects, 
for it is plain that different raps xn of heat 
are requir'd for the production and 2 

wr” 


of moſt Plants, the heat chat is req 
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the firſt growth of a vegetable, not being 
ſufficient for the ri — perte&ing the 
ſeed thereof, and that degree of heat which 


is neceſſary for bringing the ſeed to per- 
fection, would quite wither the green 2 


tender herb. 


Now all this is obtained by the preſent 
poſition of the Earth, and the inclination" of 
ws Axis, to the plane of the Ecliptick, for 


from thence ariſes the variety of Seaſons, and 
diflerent degrees of heat and cold. We per- 
ceive in the Spring time, that we have the 
heat of the Sun ſtill increaſing in ſuch a 
meaſure, as the Plants E for their nutri- 
tion and growth. Ar 1 

his greateſt meridian height, and then the 
Plants bring forth their Seeds which grow 


every day more and new pre and then 


are fully ripe and fit for food, and when the 
Sun has. performed his work in our part of 
the World, he returns again to the tropick 


0 icorne, to make room for the Snow - 


and Ice which comes in the Winter for the 
moiſtening and preparing the earth for a new 
Crop. And tho in the Torrid Zone, they 
never have any Snow or Ice, yet at the time 
of the year when the Sun is vertical to them, 
there falls ſuch a quantity of rain, as not 
only cools the Air, and makes the Heat of 
the Sun tolerable, but alſo fattens the 


and prepares it for the production of fruits. 


But 


the Sun arrives at 
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But there is one more conſiderable ad vvan- 
tage which we reap by the preſent poſition of 

the earth which I will here inſert: becauſe 1 

do not know that tis taken notice of by any, 

And it is, that by the preſent inclination of 

the earth axis to the plane of the ecliptick, we 

who live beyond forty five degrees of Lati- 
tude, have more of the Suns heat throughout 

the year than if the Sun ſhined always in 

the equator, that is, if we take the ſumm of 

the Suns actions upon us both in Summer 

and Winter, they are greater than its heat 
would be if it moved always in the equator, 

or which is the ſame thing, the aggregate of 

the Suns heat upon us while it deſcribes 

any two oppoſite parallels, is greater than it 
would be if in theſe two days it deſcribed 

the equator, whereas in the Torrid Zone, and 

even in the temperate almoſt as far as forty 

five degrees of Latitude, the ſumm of the 
Suns heat in Summer and Winter is leſs than 
what it would be, were the axis of the Earth 
perpendicular to the plane of the ecliptick. * 
know Dr. Bently in his laſt Lecture for 
the Confutation of Atheiſm, aflerts that tho the 
axis had been perpendicular, yet take the 
whole year about, we ſhould have had the 
fame meaſure of hear we have now. Bur I 
am not ſurpriſed to find an error of this 
nature aſſerted by one who as it ap is not 
very well skilled in Afronomy; for, in the 
ſame Lecture, he confidently ſays, that "tis 
Kee | matter 
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matter of fat# and experience, that the Moon: al- 
waies s the ſame Face to us, not ance wheels 
ing her own Centre, whereas tis evident 
to any one who thinks, that the Moon ſhews 
the ſame face to us for this very reaſon, be- 
cauſe ſhe does turn once, in the time of her 
period, about her own Centre. But it were 
to be wiſhed, that great Criticks would con- 
fine their Labours to their Lexicons, and not 
venture to gueſs in thoſe parts of 
which are capable of demonſtration, for this 
is our preſent caſe, and I undertake to ſhew, 
that we who live in this part of the World, 
and have greateſt need of the Suns hear, 
have more of it take the 9 NNE about, 
than if the Sun moved continually in the 

uator, whereas they that live in the Torrid 
Zan and. in places near them, and who are 
rather too much expoſed to the heat of the 
Sun, than too little, have by this means leſs 
of his heat than they would have, had the 
earth obſerved a right poſition. 

I think this conſideration cannot but lead 
us into a tranſcendent admiration of the divine 
wiſdom, which has placed the earth in ſuch 
a poſture, as brings with it ſeveral conveniences 
beyond what we can eafily diſcover without 
ſtudy and application, and I make no que- 
ſtion, bur if rhe reſt of the works of nature 
were well obſerved, we ſhould find ſeveral 
advantages which accrue to us by their pre- 
ſent conſtitution, which are far beyond . the | 

Y es 
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uſes of them that are yet diſcovered, by 
which it will plainl * — that God hat 
choſen better for us than we could have done 
for our ſelves, but to return to our aſſertion 
which I deſign to _ by the Canon in- 
vented by that excellent Gemeter Mr. Edmund 
Halley in the Phil. Tranſ. Numb. 203. viz. 
That the Sum of the Sines of the Suns Meridian 
re in any two e parallels, being mul- 
lied into the Sine of the ſemidiurnal Arch, 27 
A eunto adding in Summer, or ſubftraffing i 
Winter, the 2 of the "length of the * 
diurnal Arch, (taken according to Van Ceulen's 
Numbers) into the difference of the above ſaid 
Sines of Meridian Altitudes : the Sum in one 
2% and difference in the other, be as the 
gregate of all the Sines of the Suns Altitude, 
during his appearance above the Horizon in the 
Propoſed day. Thus that I may uſe Mr. Halley's 
own example. Let the Solſtitial Heat in S 
e n * 519. 32. 


380 = 28 Co- Lat 

23 _- 30 Decl. © 

61 = 58 Sinus = 882674 

14 = 58 Sinus = 2258257 

| Su amm 15140931 
_ 9624417 


* 


Diff. Aſcen. . 
fre. Semidi. £ftiv. 123 = 11, 


2 I) 


br 


Arc. Semidi. * 36 49. Sin. - 4638923. 
Arc. ſtiv. — * 2,1499535. 
Arc. byber. menſura 99168 3 


Then 1, 140931 in „836923 1 4 Sa | in 
24149955 = 2529734 1,140931 in 
886929 — 5624417 in 991638 = 33895 80 
that th be as 2,29734 in 


e Suns action will be 
day of the Summer Solſtice, and as 933895 
in the Day of the Winter Solftice. A 
Acording to this Canon I have computed 
the Heat of the Sun for every five degrees of 
its declination both North and South, at the 


Latitude of 51 degrees as in the 2 


2 


4 


Table, 8 
WY — 4 © Hest in North e B in Souch 
Declin. Declination. Declination. 
x ob 1, 25864 1525864 
| 5 | 1247393 504839 
„% | 1683937 || 3685079) 
15 I, 91489 265091, 
20 2, 13919 | 346916 
23 |] 22992 | | 2 


By which it will a | 
Sun in the Lati 


deſcribes b 


in 


— . 


the 


on at thier han ofthe 
e of 51 degrees while it 
- * diurnal mn 7 
poſite parallels, is greater than 
theſe two — had SN the n 


co op- 


Sun 
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for example, the heat of the Sun in the 20} 
degree of North declination is as 2, 13919 
and in the 20th degree of South eine 
as ,46916 which two added together make, 
2, 60135 Which is more than double the 
number 1, 25864 which repreſents the heat. in 
one eguinoctial day, and ſo in all the reſt of the 
parallels. After the ſame manner the action 
of the Sun in Summer and Winter may be 
eaſily Calculated for any Latitude or ditane 
from the equator, by which it will N 
appear that the heat of the Sun while 1 
moves from Aries to Libra, that is during the 
time it runs through the ſix Northern ſigns 
together with its heat while it moves from 
Libra to Aries again, in the ſix Southern ſigns, 
is greater to us who live beyond the 45th de- 
gree of Latitude, and conſequently ſtand moſt 
in need of the Suns than it would be 
had the ais of the earth ſtood at right angles 
with the plane of the ecliprick, by which! the 
_ 80 ſeem to or. in wy other circle 
equator as Theoriſt imagines it 

did before. the Flood. 2171 ne 
The next thing I am to make out is that 
the heat of the Sun in the Torrid Zone, and 
even in the two temperate Zones almoſt as far 
as to the 45th degree of Latitude, is leſs than 
it would have been had the Theorit's 
poſition of the earth been the true one, and 
this is maniſfeſt by the following Table Cag- 


culated by Mr. Halley in the menti- 


oned Philoſophical Tranſattions. 
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Where it plainly appears, that the aggregate 
oth Sans ea W lle be is in S — 8 
o in any other cwWO ite parallels, is 
yp live be e e Zone, chan if 
the Sun by his diurna motion had deſcribed 
continually the equarore. tnt. 
Thus we ſee how admirably; convenient the 
preſent poſition of the earth is upon ſeveral 
accounts, and bow excellently it is :fnred to 
our uſe and purpoſes above any other that wie 
enough admire. the Divine wiſdom, for ſuch 
an excellent cuntrivance, This thews us alſa 
how much we ought to regard final cauſes in 
Natural Philoſophy, which in things of this 
| FTI nature 
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the ſame thing. 
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nature are by far more certain and convincing 
than any of the Phyſical and Mechanical ones 
which the Theoriſt brings to prove the truth 
of his aſſertion, which have brought him into 
many ftrange and dangerous errors, it bei 
juſt that God Almighty ſhould deliver theſe 
men up, to follow ſtrange deluſions, who 
neglecting to proceed upon final cauſes the 
true principles of Natural Philoſophy, and to 
ſquare their notions accor to the Divine 
Revelations contained in Holy Scripture, 


have followed the wild and extravagant 


fancies of their own. imaginations. 

Another Argument which may be brought 
to convince the Theoriſt that the axis of the 
earth was at firſt inclined to the plane of the 
e as it is now, is, that it is certain by 
obſervation that Saturn and Jupiter (whom 
the Theoriſt will allow to have ſuffered” no 


Deluge as yet) have their axis not 
| 5 but alina to the planes &, Heir 
orbits, and the poſition is true of all the 


other Planets as tar as they can be obſeryed, 
and therefore it is reaſonable to ſuppoſe that 
the ſame muſt have been che poſition of the 
earth at the ＋ for where univerſally 
the ſame effect is obſerved, there it will be 
agreeable to the maxims of Natural Philoſophy, 


to aſſign the ſame cauſe, nature being uniform 


and not taking different methods to perform 


* 


7 1 
* 
"7; - 6. - 
— i 
: 


Oer Hh. 

It remains now that I examin the reaſons! 
the Theoriſt alledges to prove that. che earth 
before the flood had its axis perpendicular to 


immediate reſult:of or libratton, chat a 
body freely left xo its ſelf ſhould ſettle in 
ſuch a poſture as beſt-anfwers to its grovita= 
tion, and this earth whereof we ſpeak bein 
uniform and every way equally ballan 
there is no reaſon Why it ſhould incline at — 
end more than at the other towards the Sun, as 


Sur — (ator it it Was equally built 
it would not incline 
to * Pale more than to the other but keep 
rs aui parallel to che axis of che earth, ſo 
thoſe great Ships that fail about the Sun once 
in r z they are uni ſormly 
built and equally poiſed keep ſteady and even 
with the dis of their orbits, but if they looſe 
chat equality and the centre” of their gravity 
change the heavier end will ineline more 
towards the centre of their motion, and the 
other end will recede from it, ſo particularly 
our earth Which makes one in that airy fleet 
when nit eſeapsd ſo narrowly being ſhip- 
wrackt in the t Deluge, was however 
{o broken and diſordered that it loſt irs equal 
ang and thereupon the centre of its gravity 
war one Pole became more inclined to- 
yards 
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the plane of the ecliptick; 1 18 ** s he, the 


if you will ſuppoſe a Ship to ſtand North and 


Sun, and the other more removed 
F from 


6 


ee; 
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Au Exomnation 
from it, i here lola it hath ſtood 
ever lince. 

Here the Theoriſt ts his falſe reaſoning 
in — 8 and it ons | in gay 
according to the preſent, mode, t ada L 4 
the ſmoother but. at the ſame. time 8 
ſnews us how little he i — skilled either in 
n for: he tells us in ont 

the earth fands inclined to the Sin 
or the Ecliptick, but — a ſphere can be in 
clined to a plane paſſing through its oenere i 
far beyond my Geomerry 19. concalve;,, I an 
ſure he will find no ſuch thing ſaid by tb 
Geometers or the 22 before. * 1. 
bur he may be eaſily pardoned for this ſm⸗ 
error, becauſe he meant well, viz. that the 
axis of rhe earth was inclin'd to the plane d 
the Ecliptick, with which, it makes an angle 
of 66%; But he has committed a far grente 
blunder than this which is not ſo eaſily; to | 
W 1 * tor a World-maker | ought; at 

underſtand Weeds of Aſtronom 
3 Copernicay 1 fem which he en 
braces, but it is plain that he 22 
the Elements ot that ſyſtem,. ſince 
that one Pole of the earth is rain _ 
che Sun than the other, this is a, poſition 
never heard was giyen to the defer 
I wiſh he would inform us which of the t 
Poles is moſt inclined to the Sun, for 1 a 
128 Copernicus, Kepler and Gallilu the f 

— 
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| 7 0 keep its axif parallel to it 
t 


revivers of the Prebog orean foie never ſaid 
any ſuch thing, they held that both Poles 
were equally removed from the plane of'the 
ecliptick, the axis which joins them making 
vith”ir an angle of 6695 and ing a 
ſitiom always Paraler to it ſelf —— 
whatever inclination one Pole had at any 
time of the year to the Sun, the oppoſite 
Pole would have the ſame inclination at the 
5 time of the year, and therefore both 
Poles are equally inc ined to the 8un. 
Tis true i chat if one hemiſphere 
were heavier than the other; thei heavieft 
Pole would always look towards the Sun to 
which ir gravitates, and by conſequence there 
would be no eliſm obſerved in the axis 
of the earth, for if there were a Globe fivime 
ming in water, one of whoſe, Poles were 


— 


heayier than the other, it is demonſtrable that 
the heavieſt ſide #oud always be towards the 
centre of the earth, bur 2 — 
means makes the _— o Cahn 

which otherwiſe would not ha Ich 
it a demonſtration that the T ion 
in this is Aale and ridiculous.” For If 

af ab uge the earth had” loſt its 

and its Centre er been al 
8 he Will have it, . 2 of 
this nM would be that th eee 
was next to the Centre of chu. had been 
always turned towards the Sun, and the 
F 2 peopl 
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why ſome ſhould make a third motion for 
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zeople living near it had injoyed a r 
ummer and one continued day without any 
night, whilſt thoſe in the oppoſite Pole had 
lived in perpetual darkneſs, Froſt and Snow, 
having but one eternal Winter without any 
viciſſitude of ſeaſons. Theſe therefore being 
the neceſſary conſequences of ſuch a change of 
gravity in the earth as the Theoriſt imagines, 
and fince none of them did ever happen to 
it, but the earth does ſtill keep its axis paral» 
lel to it ſelf; I think it is demonſtratively 


evident that the earth received no ſuch ſhock 


by the Deluge as was ſufficient to alter the 
Centre of its gravity, and conſequently the 
poſition of its Poles in reſpect of the Sun. 

Tiis true, a ſphere put in equilibration, and 
made turn round about a point without: any 
other motion, neceſſarily keeps all its diameters 
parallel to themſelves, and by conſequence 
the axis which is one of them muſt alſo be 


parallel to its ſelf, for ſince the time of its 


revolution is determined, it will perform its 
riod in that time with the leaſt motion poſ- 
le, which is only when all the diameters 


of the ſphere in all parts of its orbit are paral- 
lel to themſelves as is demonſtrated by the 


Geometers, Nature generally taking the 
ſhorteſt courſes in all its operations, at leaſt 


it takes that one and determinate method for 


performing its work, which the Philoſophers 
the unicum in natura, I wonder therefore 


the 
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ſeem to move tho very 
the ſeries of the ſigns) which ought to be 
called a new motion. | 

But I will paſs from this Subject, and con. 
fider the Theoriſts Argument for the right 
poſition of the Earth drawn from its equili= 
bratios which he ſays is the immediate reſult 
and common effect of gravity or libration. 
For a Body ſays he freely leſt to its ſelf in 


a fluid medium will ſettle it ſelf in ſuch a 


nd poſture as will beſt anſwer to its gravity, and 


ny the Earth being uniformly ballanced, there is 


ers no reaſon why it ſhould incline at one end 
ice more than at the other towards the Sun. 
be This he illuſtrates by the ſimilitude of a Shi 

its WF chually ballanc'd, and placed North and South 


Its WO under the equator. But after all this Argu- 


of- W ment and Similitude, I can ſee as yet no 
ers MW reaſon why the axis of the Earth ſhould be 
al- WW perpendicular to the plane of the Ecliptict 
he more than any other of its diameters, for it 


he Wis demonſtrated by the writers of Hydrefaticks,, 


aſt chat a ſphere whoſe centre of Gravity is the 
or WW ſame with irs centre of Magnitude if put in a 
rs I fluid of the fame ſpecifick gravity, with it ſelf, 
re vill retain any given poſition, and therefore 
or chere can be no * from the earths 


the Earth, whereby it keeps its axis always 
parallel to it ſelf, for this is rather the eſſect 
of reſt than any new motion; for it is not the 
paralleliſm, but the declination of the axis . 
from exact paralleliſm, (by which the Stars 

owly according to 


3 gravity / 
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gravity. or equilibration hy che poſition of 
its axis ſhould be perpendicular to the plane 
of the Ecliptick rather than any other of its 


— 1 


5 
F . e. 6 2 * 
— ä c ůͤ — — — 
| ; — 
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HE Theoriſt having repreſented to u 

dhe firſt Earth as a ſmooth regular and 
uniform body without Mountains and with- 
out a Sea; In the 57h Chap. of his ſecond 
book he ftarts a great difficulty how it was 
watered, from what cauſes, and in what 
manner, how could Fountains riſe or Rivers 
flow in an Earth of that form and nature? he 
has ſhut up the Sea with thick walls on every 
fide, and taken away all communication that 
could be twixt it and the external earth, he 
has removed all the Hills and Mountains 
where the Springs uſe to riſe, and whence 
the Rivers deſcend to water the face of the 
nd, and laſtly, he has left no iſſue for 
eſe Rivers, no to receive them, or 
any place to disburthen themſelves into. 80 
that his new found World is like to be 2 


dry and barren wilderneſs, and fo far from 


being 


Weg nge eee e nw rn Wn. nw wm, wal we 
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being Paradiſaical that it would ſcarce 
Habitsble,, 4% bo ig lung cc gt 
- Theſe indeed are great difficulties, and the 
Theoriſt has acknowledged them to be ſuch, 
for he ſays there was nothing in his whole 
Theory that gave ſo rude à ſtop to his 
thoughts as that it. concerning che 
Rivers of the firſt Earch. But gs the difficul- 
ties are great, and as one would think inſu- 
perable, ſo no doubt the glory:that redounds 
to che Theoriſt muſt, be nothing! leſs, af they 
be clearly taken away. - Hoi bald 
To underſtand therefore what the Rate of 


588 8 


us the primitive Rivers and waters would: be, he 
nd finds it neceflary to conſider and examine 
th- bow the rains fell in the firſt Earth, and he 
nd tells us that the order of nature in the 


vas Regions of the air would be very different 
hat I from what it is now ; there could be no vi- 
ers olent motions there, nor any thing. that pro- 
ry or Hail, and as for Winds, they could: neither 
hat be impetuous nor irregular in that Earth of his, 
he I ſeeing there were no Mountains, nor any - 
ins ther inequalities to obſtruct the courle of che 
ace WW vapours, nor any unequal ſeaſons, nor uneqal 
the actions of the Sun, but as for waters, meteora, 
for W dews and rains, there could not but be plenty 
or of theſe in _ or other of that 3 
So for che action of the Sun in raiſing e 
was very ſtrong, and very conſtant, and the 
om Each was at farit moiſt and ſoſt, and accord - 
1 F 4 ing 
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ſuch cauſes, to ſtop or compreſs them, they 
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gu h ge more diy, che rays'of:ahe 
805 would pierce ns deep into it, and 
reach at length the great abyſs which la 
tinderneath and was an unexhauſted ſtorehouſe 
of new vapours. Now the fame heat which 
extracted theſe vapours ſo — — would 
alſo hinder them 2 ing into rain in 
the warmer parts of the Earth, and there be- 
ing no mountains or contrary winds or any 


would take their courſe where they were leaſt 
reſiſted, which is towards the Poles and the 
colder regions of the Earth; for Eaſt and 
Weſt, they would meet with as warm an air, 
and va as much agitated as themſelves, 
which therefore will not yield to their 

eſs that way, but North and South they will 

nd a more eaſy paſſage ſo that the concourſe 
of vapours which were raiſed chiefly about 
the Equino&ial and middle parts of it would 
be towards the extreme parts or the Poles, 
When theſe vapours thus driven by the heat 
of the Sun were arrived in the cooler Regions 
near the Poles they would be condenſed into 
rain, for wanti re the cauſe of their agi- 
tation, namely the heat of the Sun, their mo- 
tion would ſoon begin to languiſh, and they 
would fall cloſe to one wither in the form 
of water.. W769 00061! 112 ame 
Thus he thinks he has found a ſufficient 
ſource for waters in the firſt earth, which 
would never fail, neither diminiſh . 
i 1 2 W. 
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flow. But tho he efteems this an inexhauſti- 
ble ſtore-houſe, and an eaſy way to furniſh 
Waters, yet if it be narrowly examined hs 
will find it not in the leaſt ſufficient for ſuch 
. his cn uwhdde 
For to his own 
there could be no Rivers for a long time 
after the formation of the Earth till the Sun 
had crackt the outward cruſt thereof, and its 
heat had reachr the great abyſs which the 
Theoriſt muſt needs own will require a ve 
conſiderable ſpace of time, one would think 
it would be ſeveral hundreds of years before 
the Suns heat could perform ſuch an effect, 
during all which time the inhabitants of the 
Earth muſt be without waters and rivers, and 
lead very ſad and uncomfortable lives. Is 
this the fruit of the Golden Age? or is this 
conſiſtent with the happineſs of the antedilu- 
vian Fathers? in my opinion it is directly 
contrary to the Scriptures, for they give us 
an account of rivers immediately after the 
formation of the Earth. Nee 
But zah, I will hereaſter prove that the 
Suns Beams did never yet reach ſo deep in 
the Earth as the thickneſs of the firſt cruſta- 
tion muſt have been, and conſequently there 
never could ariſe any vapours from the abyſs 
to furniſh the rivers, „ t Sts e 
3dly, Suppoſing the heat of the Sun to have 
crackt the cruſt, and to have raiſed vapours 
from the abyſs, yet it is certain it 18 


* 
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do ĩt in ſuch a uantiry 48 would be ſufficient 
to furniſh the Fanh with waters. And no 
the Theoriſt will tell us, what can be more 
ſofficient than the whole orb of water, fare 
this would do or elfe nothing could, this he 
will ſay is an inexhauſtible creaſure; that the 
rivers could never drain, and therefore there 
was no fear of want of waters from thence, 
Yes there was / reaſon to fear it very m 
for rer . a there was enough in the 
abyſs, yet pe the action of the Sun 
would not — o much as would be ſuf 
ficient to water he Earth, fo there may be 
— 2 of Gold in the bowels of the earth, 
we cannot come at it we ſhall never be 

the richer for it. 

That I may examine this 1 will ſuppoſe 
the mouths of theſe] cracks which the Sun 
is ſaid to have made by its: heat to be 4 
Nees ou of the ſurface: of the earth; this 
will exceed 2600 ſquare miles which I think 
is as much as the Theoriſt can reaſonabl 
allow them, for if it were but one continu 
I equator of W err i 
exceed 2500 mules.” 


ne five thouſandth part of the whole of 
—— Now it is evident that 
wn by a determinate heat from 


_ , any 
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any quantity of water in a determinate time 
are JT proportionable to the ſurface. of 
that water: for from a double ſurface there 
will be exhaled a double quantity of vapour, 
from a triple ſurface a triple quantity of ya» 
pour, and ſo. on. Therefore the ſurface of 
the Sea being 5000 times bigger than the 
mouths. of theſe cracks, there will be exhaled 
from it 5000 times more water than What in 
that caſe could be drawn from the abyſs. 
And therefore if the whole cruſt of the An- 
tediluvian earth were but of the ſame bigneſa 
with our now dry land, it would have but 
one five thouſandth pare of the water to 
furniſh it, that our preſent earth has; but be- 
cauſe according to the Theoriſt, the furface of 
the dry; land was then twice as big as it is 
now, ame that time no Ocean which 
takes up one half of the ſurface: therefore it 
is plain that any particular Country in that 
— would have ten thouſand times leſs water 
than it now has, there being five th 
times fewer vapours to water a double ſurface 
of Land; that is, in a Country, as big as the 
Hand of Britain, there would not be ſo much 
as one River, nor ſo much rain in a year as 
does now fall in one dax. 

We ſee therefore how well the Theoriſt 
has watered his Antediluvian earth from the 
inexhauſtible treaſure of the abyſs as he calls 
it. For however immenſe that great 2 


m # the 
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houſe was, yet ſtill there would be a great 
ſcarciry of —— on the ſurface of fs 
earth. g | N 64 a 5 
Mor. Except we will ſuppoſe the heat of 
the dun in the primitive world conſiderably 
eater than it is in our earth, there muſt be 
ſs water drawn from the abyſs than what I 
ſhewed from the former Calculation, and that 
becauſe the Sun could not ſhine ſo long upon 
the ſurface of the abyſs thorow the cracks as 
it does now upon the Sea, by reaſon the cruſt 
of the earth would intercept all the rays of 
the Sun till it came to be of a conſiderable 
height as is- plain by the Figure, | Fig. 1, 
Plate I.] Where if S repreſent the Sun in 
the equator, and P Q the ſenſible Horizon, 
ſurface of the abyſs opened by the 
it Pm R, the Sun muſt be at the height 
1 S above che Horizon before its heat can 
reach the ſurſace of the waters. The heat 
alſo upon the ſurface #» m would not be fo 
great 5 reaſon of the cold orb of earth 
which did incircle it. And upon theſe and 
ſome other accounts the Sun would not raiſe 
ſo much water from the abyſs as it does now 
from the ſame quantity of ſurface in the Sea, 
but I will not take any advantage of 'theſe 
conſiderations leaving them to be a recom- 
pence for the greater influence of the Sun 
which the Theoriſt ſays it had upon the An- 
tediluvian earth. _ n e 


From 
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From hence we may fully anſwer, an ob- 
jection of the Atheiſts againſt a providence, 
tor ſay they, where is the wiſdom.,of the 
Creator in having ſo much uſeleſs Sea to no 
purpoſe and ſo little dry Land, for, which 
men are every day fighting, might not the 
half of the Sea have been dry Land, which 
might have been ſerviceable to mankind ? Bur 
this as moſt of their other ar againſt 
providence ee from a deep ignorance 
of Natural Philoſophy. For if there were 
but half the Sea now is, there would 
dle be alſo but half the quantity of 2 aan 
1. conſequently we could have but half fo many 
in Rivers as now there are, to ſupply all the 
n, dry Land we have at preſent and half as 
he much more, The wife Creator therefore, did 
ht ſo prudently order it, that the Sea ſhould be 
an large enough to ſupply vapours for all xt 
at Land, which it would not do if it were 
ſo chan it now is. 
th 
d 
le 
W 
ay 
e 
2 
n 
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But I will ſuppoſe with: the Theoriſt that 
there was a quantity of vapours exhaled by 
the heat of the Sun, from the abyſs ſufficient 
to furniſh plentifully the whole earth. Vet 
ſtill there is a great doubt bow Riyers could 
be formed: for What ways could the vapours 
take their courſe to be condenſed and form 
Springs if there were no winds to carry 
them, certainly they would ſtagnate near the 

mouths of the cracks and Ieave the reſt of the 
n earth never a whit the better for them, and 
| : n every 
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far beyond my pitch of underſtanding, to.me 
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every one that wanted water muſt go as fat 
as the equator to fetch it. No ſays the Theo 
riſt there was no need for that, the vapour 
being very much agitated and rarified by the 
heat of the Sun, and being once in the open 
air, their courſe would be that way where 
they found the leaſt reſiſtance to their motion 
pr" that would certainly be towards the 
Poles and colder regions of the earth, | for 


Eat and 'Weft they would meet with as warm 


an air, and vapours as much agitated as them 
ſelves which therefore would not yield to 
their progreſs that way: But towards North 
and South they would find a more eaſy paſ- 
ſage, the cold of theſe parts attrafting t 

As _—— that is, making way to their 
motion and dilatation without much reſiſtance, 
as mountains and cold places uſually dray 


yy „ the warmer. _ 
vs is a new uſe or employment the 'Theo- 


| ri has found for the Mountains and Cold to 


be ' Gentlemen-uſhers, for the vapours, and 
make way for their motion. He had told uw 
before chat the Cold and Hills attraQed 
urs, but becauſe that word was not Phi- 
hical, (being exploded and ridiculed 

who call themſelyes new Philoſophers 


v 
1 


he explains himfelf and tells us by attraction 


he meant the making way for their motion 
and dilatation; but how a Mountain can make 
way to the dilatation and motion of vapours is 


1* 
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ic ſeems reaſonable. that they thould. reſi 
both, and hinder the vapours either from 
moving 8 75 7 20 2 ting themſelves. Sure 
I am, Cold is om being WAYS 
conducive to the dilatation of — it 
does always condenſe them, as is 

cold — 1 Which always = ho. 


Buys = — RI „ AW Dis; 
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and therefore they 


— oe — 
wdere they find. the leaſt reſiſtance. What 
other motion the heat of the Sun can give 
them, but upwards I cannot imagine, for by 
ir they are raiſed and made lighter 
than the air in which the wim,/ and there- 
fore hy a known: principle in Hydroſtaticks 
they: muſt riſe ti — of the 
eo: fame gravity; themſelves, but then what 
18 — drive them to the Poles? theit great 
Ke tation ſays he, and the little raſiſtance 
1* (hey 6nd rr 
red Weſt bei re agitated than that rowards 
b North. Sent, and — wil more 
reſiſt their motion gn 
ke This is a very dark des far I damm 
100 conceive why the air upon the North or Soaph 
jon fide of an atome of vapour ſliould be more 
Ae agitated than that upon the BAH and, HN 
"TY ſe, : for ſure. I am; there is the fame degree 
me al heat on. all des of i it, and 8 1 
a 


e towards the Poles 
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that account it ſhould find an equal reſiftan 
every ws Nay the Theoriſt, or ſuch'an 
other Philoſopher might with as good reaſon 
have proved, that their courſe would have 
been only Ea and Weft, for there the ait 
was very much. rarified and made thin by 
the heat of the Sun, the air towards North 
and South, not being ſo much rarified Was 
thicker, and therefore would reſiſt more, as 
water which is a thicker medium does more 
reſiſt the motion of bodies in it than ait 
This ſeems to me to be a much betet 
opinion than the Theoriſts, tho 

th of them are abſolutely falſe, and may 
be diſprov'd by the very ſame reaſons, for 
how can any man fancy that vapours only 
driven by the heat of the Sun; would travel 
ſome thouſands of miles h a fluid body 
of air as denſe as themſelves, chis ſeems to be 
inſt the common notions of every man, 
and therefore I think needs no particular 
calculations; I cannot but believe that the 
Theoritt did ſee chele abſurdicies, fince they 
are ſo very e, but ng no way to 
extricate ar: from theſe dfficulties he 
was fain to make the beſt ſhift he could, 
which is a very bad one, and ſtill the worſe 

his management. 
But ſo far is the Theoriſt miſtaken in this 


point, that ſuppoſing the great agitation of 


the vapours, yet it is certain that their true 
courſe would be quite contrary lg he 
| Its, 


aſſerts, namely, from Eaf# ro Weff, and not 
— the Neth and * 25 of the 
World, for — would be carried that way 
by a. wind, which would continually blow 
from Eaſt to Ne. This I think Tam able 
to prove demonſtratively thuis. 

t is well known to all the Wr 
that the air is a very elaſtick fluid body, ſo 
that being compreft with the weight of the 
incumbent atmoſphere, it will endeavour to 
expand it ſelf, and fill up a great ſpace. If 


all the air therefore were (equally denſe of 


compreſt, every would equally reſiſt 
4 — — from W there 
could ariſe no motion, but if we ſhould ſup- 
poſe in this atmoſphere one part thinner and 
its tenſion weaker than che reſt; it is certain 
that the circumambient air, Whoſe force to 


expand it ſelf is ſtronger, will ruſh in upon 


it, and keep up an equilibrium in the air. 
[ Fig: 2. Plate L.] Now ſuppoſe E Z WN 
repreſent the Orb of Air, which: ſurrounds the 
earth T, and the Sun were ſhining directly 
upon the Kir at Z, which therefore by the 
great heat of the Sun will be very conſiderab- 
ly more rarified and expanded than the Air 
at E, but afterwards the Sun ſhifting to the 
W:ft, and coming to ſhine directly upon W. 
the Air at Z being rarer than the Air at E, 


and the heat of it being gone, its tenſion or 


force to expand it ſelf, will not be 0 ſtrong 
as the tenſion of that which is at E, and 
| 8 G therefore 
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thereſore the Air at E, will ruſh into Z and 
keep up the equilibrium, Thus alſo when the 
Sun declines to W Weſtward, the heat there 
being greater than it is at Z, the Air there 
will be rarer tho' of the ſame tenfion with 
the Air at Z, but afterwards the Sun movi 
towards N, that which is at W cooles, 
being rarified its tenſion will grow weaker, 
and therefore the Air at Z, will N in upon 
the Air at W, and condenſe it till its tenſion 
becomes ſo ſtrong that it is able to reſiſt an 
further preſſure; aſter the ſame manner will 
the Air move from W to N, and from N to E, 
that is, there will be a continual wind blow- 
from Eaft to Weft according to the motion 
of the Sun; for wind is nothing bur a ſtrong 
ſtream of the Air moved according to ſuch 4 
direction. But this is teſtified by the ex 
rience of all who Sail toward the Indies 
for they find a wind in the Atlantick and 
Atbiopick Oceans which continually blows 
from Eaft to We. 1 
Since therefore this is clearly agreeable 
both to reaſon and obſervations, there is no 
further doubt to be made of it. The wind 
therefore in the Torrid Zone of the primitive 
earth blowing continually from Ea to Weſt 
muſt of neceſſity carry with it all thoſe 
bodies which ſwim in it, and are of the 
ſame denſity with it ſelf; All the vapours 
and exhalation therefore that can be drawn 
either from the abyſs or earth by the heat Ka 
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the Sun, fince they ſwim in an Air of the 
fame denſity with themſelves, muſt be carried 
from Eaſt to Weſt by the motion of the winds, 
which is always directed that way, _ 
And now I hope it will be plain even to 
the Theoriſt himſelf (tho men are ſeldom 
convinced of the falſhood of their own 
notions) . that the vapours which are raiſed 
by the Sun under the Torrid Zone of th 
primitive earth could never 1 
either of the Poles, and therefore moſt part 
of the Inhabitants of the earth muſt ſtill 
have been without water ſince tis impaſſible 
any ſupplies could be brought to them from 
the Ægquator. | F* efes 4a? 108 
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Of the Figure of the Earth. 
HE Theorift as he thinks having 


found a ſufficient ſtock of waters for 
the ſupply of all the Rivers in the earth, 


does now enter upon the ſolution of another 


great difficulty, which is to ſhew, how in a 
ſmooth and regular earth the waters could 
run, and what way they would take their 
courſe: after their arrival at the Poles in va- 

| G2 pour; 
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r; for ſince there were no Hills, nor 
ountains, nor high Lands, in the firſt 
Earth, the vapours falling in the Frigid 
Zones and towards the Poles, there it ſeems 
_ they would ftand in Lakes and Poole, 
having no deſcent one way more than another, 
The Theoriſt therefore to take off the ob- 
jection, will have the earth not to be of an 
exact Spherical, but an Oval hgure, in which 
he ſays it is manifeſt that the Polar parts arc 
higher than the AquinoGtial, that is more re- 
mote from the Centre as ap by his 
figure, and this he tells us will do the buſ- 
neſs, For by that means the vapours which 
fall at the extream parts of the earth wil 
have a continual deſcent towards the middle 
parts thereof, and by conſequence” it will be 
2 ſufficient deſcent for the running of Riven 
Now I will readily grant that the figure d 
the earth is not Spherical but Spheroidical, 
bur I can ſee no reaſon why it ſhould be a 
oblong 2 and not a broad one, for it 
be of a Spheroidical figure, tho the Axis 
of it were ſhorter than the Diameter of its 
equator, and if it were fo, I would fain knoy 
by what means the vapours would flow from 
the Poles to the Equator. I | 
But the-'Theoriſt gives us an account hoy 
the Earth came to be formed after the faſhio! 
of an oblong Spheroid. "Tis true ſays ht 
if the Earth were as fluid a ſuhſtance as it wi 
in the Creation and ſtood immoveable wit! 
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out turning round its own Axis it would cer- 
tainly ſettle it ſelf into a Spherical figure, 
but uſe it turned very ſwiftly its 
Axis, the Fluid by that agitation would en- 
deavour to recede from its Centre of motion, 
and form it ſelf into a figure very nearly 
Oval, as we ſee in the Sea, or in any Lake 
when the waters are driven by the wind up- 
on the Land the Waves extend themſelves in 
length, ſo in our watery Globe which is 
turned about its own. Axis, the whole bulk 
of water under the equator being much more 
agitated than that which is towards the Poles 
. the fluid in its diurnal motion de- 
cribes leſſer circles) it will endeavour to re- 
cede from the Centre of its motion, and be- 
cauſe it cannot get quite off and fly away, 
by reaſon of the Air which every way preſſes / 
upon it, and the ſtraitneſs of its Orb in theſe 
p neither could it flow back withour a 
great check and reſiſtance from the ſame Air, 
it could not otherwiſe free it ſelf than by 
flowing towards the ſides, for waters which 
are hindered in their motion will take the 
eaſieſt courſe they can have. Now from thig 
detruſion of the waters towards the fide, the 
parts towards the Poles muſt come. ro be 
much increaſed, and thoſe towards the equa· 
tor diſcharged of abundance of water, which 


by conſequence the earth mu: 
an Oblong or an 9 figure. 
PT” ; | 
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No ſuppoſing all this reaſoning true and 
ſolid (as indeed ir is _ that the earth by 
its circum-rotation round its Axis, had form- 
ed it ſelf into the figure of an Oblong Sphe- 
roid. Yet ftill I cannot conceive how this 
will help the matter, for even in that caſe, 
the waters would not flow from the Pole to 
the Æquator: Yes they will ſays the Theo- 
riſt, ſince all fluids will deſcend as far as 
they can, and this is the only way of deſcent 

which they come nearer to the Centre 

an by any other. Tis certainly true in- 
deed 4 all fluids will deſcend continually 
till they meet with ſome obſtacle which re- 
fiſts their motion downwards, where they 
muſt ſtop and go no further. And this is the 
reaſon why in our preſent caſe there could 
be no motion or flux of the Rivers from the 
Pole to the Æquator. For the rotation of 


the earth round its own Axis being ſtill the 


fame, the cauſe which thruſts the water from 
the Aquator to the Pole will alſo continue 
the ſame and invariable, and by conſequence 
it will hinder the water from returning agai 
towards the Æquator. And therefore ſup- 
poſing that the Earth were formed into an 
Oval figure, yet could there not be any 
courſe for Rivers; for only ſo far would the 
water aſcend towards the Poles, till the force 


which e it that way came to be in an 


Equilibrium with its gravity, and there it 


would ſtop neither aſcending any further, 


nor 
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nd nor deſcending again as long as the ſame 
by cauſe continued to act; that is, as long as 
em- the Earth turns round its own Axis in the 
he- W ſpace of twenty four hours, but if the Earth 

ould ceaſe to move round, then indeed in 
that caſe and no other, the water would re- 
turn to the Æquator. For let the Figure, 
9 3. Plate II. PEP Q repreſent the 
h, PP the two Poles, and AQ the 
Equator, and B a Body upon the ſurface of 
the Earth, I think it is evident that the 
Body B will ſo far aſcend towards the Poles, 
till che force which protrudes it that way be 
in æquilibrium with the force which draws it 
to the equator: for if at B one were greater 
than the other, for example, the force by 
which it is drawn to the Poles, were greater 
than its gravity, or its tendency towards E, 
then it would ftill move on towards the 
Pole, till both forces come to act equally and 
there it would reſt, as long as theſe two 
forces continued in Aquilibrium which 
be ſo long as rhe Earths diurnal motion lafts. 
Now whatever Bodies either folid or fluid, 
are brought and laid upon the furface of rhe 
Earth at B, theſe being drawn or puſhit with 
any the ſame accelerating force, either to the 
the Pole or the Æquator, that the firſt fluid had, 
re © which was conſtituted at B, the fame cauſes 
| an I continuitig to act upon both, they will reſt 
it I there alſo, and conſequently will not deſcend 
der, ro the Æquator. = I chink I have made 
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and his Oval figure [of the Earth, that ch 
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ere 
could be no courſe of Rivers in the Antedi- 


luvian world, if his Theory were true, and 


therefore ſeeing there were Rivers then as 


well as now, for he himſelf has acknowledged 


them, and it is plainly aſſerted by the Scrip- 
tures that they were from the beginning, I 


think it is a certain demonſtration that the 


whole account of his Antediluvian Earth is 
falſe and Chimerical. 

I come now to examin the Theoriſts reaſons 
by which he proves the Earth to be of an Ob- 
Jong Spheroidical figure. He tells us that the 
fluid under the æquator being much more 
agitated than that which is towards the Poles 


which deſcribes in its diurnal motions leſſer 


arches, and becauſe it cannot quite get off 


and fly away by reaſon of the Air which every 


way preſſes upon it, it could no other ways 

free it ſelf than by flowing towards the ſides, 

and conſequently form the Earth into an Oyal 
e. 


That the Reader may obſerve how excel. 
lent the Theoriſt is at drawing concluſions, 1 
will 2 this reaſoning in other words thus 
All Bodies by reaſon of the Earths diurnal 
rotation, do endeayour to recede from the 
Axis ar, their motion; but by reaſon of the 
preſſure of the Air, and the ſtraightneſs of 
the Orb, they cannot recede from the Axis of 
their motion, therefore they will move a. 
20 | | ware! 


do 
— 
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les, MW wards the Poles where they will come nearer 
1ere MW to the Axis of their motion, as if you would 
edi-M ſuppoſe a Body at the Æquator which doth 
and Wl endeayour to recede from the Axis of its 
| as MW motion, but becauſe it cannot quite fly off 
ged MW and get away, therefore it will move towards 
rip: the Poles, that is, it will come nearer to the 
7, Axis of its motion than if it had ſtayed at the 
the Æquator. It ſeems to me that the Theoriſt 
in this has endeavoured to give us a 
proof of his great skill in Logicks, for he 
trom a poſſible ſuppoſition, has endeavoured 
directly to prove its contradictory, that is, 
becauſe all ies do endeavour to recede 
from the Axis of their motion, therefore they 
will endeavour to go to the Axis of their 
motion. But I will now examin his Argu- 
ment more particularly, and firſt I will grant 
to the Theoriſt, that all Bodies turned round 
about any Centre do endeavour to recede from 
it and fly off in the tangent. For this is both 
evident to reaſon and experience; but ſince 
the Air does always move round the Earth, 
it is plain that it will alſo endeavour to 

recede from the Centre of its motion, and 
by conſequence, it will be no hinderance to 
rnal the water to do the ſame, neither can it be 
the ¶ faid, that the ſtraitneſs of the Orb will hinder 
the I the fluid from receding, ſince there is no 
of reaſon to aſſign any ſuch ftrait limits to our 
of Globe, for our Air is not enclos'd with walls, 


to» ¶ but beyond our Atmoſphere there lyes 1 
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and open ſpace: beſides if there were an 
ſuch "Jrattrols, without doubt it would b 
every where equal and the ſame, and by con- 
ſequence, as it hindered the fluid from riſing 
at the Æquator, ſo it would alſo hinder it 
riſing at the Poles, and then there would not 
in that caſe be any Oval figure at all. 

I am ſure the Theoriſt can give no reaſon 
why he ſhould make the Air reſiſt the motion 
of the fluid upwards at the Aquartor, and yet 

ield to its motion upwards at the Poles 
ince tis certain that the Air preſſes as much 
one way as another: it will by the ſame force 
hinder a fluid from riſing at the Pole, by 


which it reſiſted its riſing at the 1 


and therefore it is plain, that the Earth coul 
not upon any ſuch account be of an Oblong 
Spheroidical figure, whoſe ſurface at the 
Siquacor is nearer its Centre than its Pole 
are. | 
So far is the Theoriſts Opinion diſtant from 
truth in this point, that from the ſame very 
1 of a Centrifugal force it does evi- 
ently follow that the ſurface of the Earth 
towards the . is higher or further 
diſtant from the Centre than it is at the Poles, 
which is directly contrary to that figure 
which he ſuppoſes it had in its primitive ſtate. 
Now to prove this, I will ſuppoſe firſt, that 
at the begining of the world the Earth was 
fluid and ſpherical, but afterwards God Al 
mighty having given it a motion round its 2 
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Axis, all Bodies upon the Earth would de- 
ſcribe either the Æquator, or Circles parallel 


to the Æquator, and by conſequence all 


would endeavour to r from the Centre 


of their motion. 


It is to be here obſerved, that if a Body 


doth freely revolve in a Circle about a 
Centre as the Planers do about the Sun, that 
its centrifugal force, (or that force by which 
it is drawn towards the Centre) is always 
equal to its centrifugal force by which it 
doth endeavour to recede from the Centre: 
for the force which detains a Body in its 
orbit muſt be equal to the force, by which it 
endeavours to recede from its orbit and fly 
off in the tangent. This may be clear by 
the example of a Body turned round a Centre 
by the help of a thread which derains the 
Body in its orbit; the thread being ſtrerched 


by the motion of the Body will endeavour to 


contract it ſelf equally towards both ends by 
which it pull the Centre as much towards the 
Body as it doth the Body towards the 
Centre, , 


Now this Centrifugal force is —_— pro 


rtional to the hery which 
deſcribes in its 9 —— by the firk 
Theor. of Hugenius De vi Centrifuga : ſo that 
under the Aquator which is the biggeſt circle 
the — force would be greateſt, and 
ſtill grow leis as we approach the Pole where 


it quite vaniſheth, there being there no 


diurnal | 


gr 
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it would go neither of theſe ways; but if one 
where the ſtrongeſt force pulls ir, but only 
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diurnal - rotation. And without doubt all: 1 
Bodies having this centrifugal force by which 
they endeayour to recede from the Centre offifhs : 
their motion, would fly off from the Earth if 
they were not kept in their orbit, by thei 
gravity, or that force by which they ate r 
preſſed towards the Centre of the b Hare 
which is much ſtronger upon our Earth thanſWot! 
the centrifugal force; and becauſe the gravity 
upon the ſurface of the Earth is always the 
fame, but the centrifugal force alters and 

ws leſs the nearer we come to the Poles an 
it is plain that the gravity under the equatorEeq 
having a greater force to oppoſe it than thai eq 
which is near the Poles, will not act ſo ſtronglyſ be 
in the one place as in the other, and conſe-Wpr: 
quently bodies will not be ſo heavy under the pr: 
equator as at the Poles. is 

If the Circle * EP QP repreſent the bri 
Earth, E Q the equator, and P P tei by 
Poles, if C be a Body in the æquator, it is evi-·¶ tal 
dent that it will be pulled down by two con- P! 
trary forces, namely that of its gravity which ot! 
pulls it towards the Centre, and that of its 
centrifugal force which pulls it from it. Now 
if both theſe forces were equal it is evident 


were ftronger than the other, it would move 


with a velocity which is proportional to the 
differences of theſe two forces, and therefore 


* 
# See Figure 3. Plate II. 


Of the Theory. 
t would not deſcend fo faſt as if 1 
o centrifugal force pulling againſt it. That 
a Body in the Aquaror does preſs lefs to- 
ards the Centre than at the Pole where 
here is no centrifugal force to leſſen its 
gravity. Bodies therefore of the fame denſity 
are not ſo heavy in one place as in the 
other. ob * 

Now in a ſpherical fluid, all whoſe parts 
gravitate towards the Centre, I think it is 
andMevident from the principles of Hydroftaticks 
and fluidity, that all thoſe Bodies which are 
atorlequally diſtant from the Centre, muſt be 
that 2 preſt With the weight of the incum- 
gl bent fluid, and if one part come to be more 


ne · I preſſed than another, that which is moft 


the preſſed will thruſt that out of its place which 
iss leaft, till all che parts come to an æquili- 
the brium one with another, and this is known 


the by a common and eaſy experiment, if you 
evi 4 a recurved — þ the figure, RE | 


on- Plate TT. | and fill it with water or any 
hich other fluid, it will rife equally in both Legs 
iu of the Tube, ſo that the furfaces CE and FI 
Joy are equally preſſed by the weight of the in- 


len cumbent columns B CE D, GF TH, bur if 


one one of the Legs of this Tube ſhould be filled 
ore with oil, or ſome other lighter fluid, and the 
ly other with water, the lighter fluid will riſe 
the higher than the other, for otherways, theſe 


fore] ſurfaces which are equally diſtant from the 


uy} Centre could not be equally preſſed. 
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_. Juſt ſo, if the Figure | Fig. 5. Plate II. 
P 4 MPS repreſent a ng ſphere, whi 
we may imagin ed of a great many 
communicating or Tubes, the fluid 
in every one of which prefſes upon the 
Centre, now if the fluid in every one of theſe 
Tubes was of equal weight or gravity, it is 
plain that by that means they would be alſo 
of an equal height from the Centre; for by 
that means only would the Centre be equally 
preſſed by the weight of all the Tubes; but 
if the fluid in the canal E OM were 
ighter than the fluid in the canal POS, it is 
plain chat in this caſe the fluid POS preſſin 
more on the Centre than the fluid in KE 0 
the ſurface of the fluid in the canal E OM 
will riſe to a 


gg.. rg. icon O©TT = Ar 9k 2 


Ta 


z 0 
were heavier than the fluid in the canal 
KO M, but lighter than that which is in 
POS, chen would the 60 H 
ſhorter than A O M but longer than P O8, 
and the Figure compoſed of all theſe Tubes 
would be in the form of a ſpheroid which is 


generated by the circumrotation of a ſei 


clips round its axis, but as I have already Wl 
One that if O M repreſent the mile, : 
2 meter 


* See Figure 6. Plate III. 


PS 
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11 meter of the Aquator, that all Bodies in it 
0 are lighter than in P O S, the Axis of the 
oy i Equator (we take the Diameters and Axis 
i) WY here not as pure Mathematical lines, but as 
de (mall Canals or Tubes,) and juſt fo thoſe 
fo Bodies which are in the Tube G 0 H, I have 
A oved to be lighter than thoſe in POS, but 
10 vier than the Bodies which are in Æ OM, 
by che centrifugal force in G H, being leſs than 
ly that which is in A M, and there is no cen- 

trifugal force in the Poles, PS. Ir is plain 
therefore that the Tube E OM 'will be 
longer than GOH, and GOH will be 
longer than POS, that is, the Diameter of 
the Æquator will be longer than the Axis of 
the Earth, and conſequently the Figure of 
[Fe 6. Plate III.] the Earth will be after 
faſhion of a broad ſpheroid which is gene- 
rated by the rotation of a ſemi Ellipſis found 
its leſſer Axis. This I hope will be ſufficient 
to convince the Theoriſt of the falſeneſs of 
his own aſſertion, ſince it is plain demonſtra- 
tion, that an formed from a Chaos 
muſt have a very different Figure from hat 
he ſuppoſes it had. 1 0 l i 
But I will now proceed farther and enquire, 
how much the gravity is diminiſhed at che 
Aquator, or any other parallel by the centri- 
tugal force, which all bodies acquire by being 
turned round the Earths Axis, that from 
thence we may endeayour to determine what 
proportion the Diameter of the Earths Aqua- 
cor 
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tor has to its Axis, to Calculate which, 1 
will firſt ſuppoſe that the mean ſemidiameter 
of the Earth is 196 15800 Paris feet according 
to the late obſervations of the French Mathe- 
maticians, and ſince the Earth turns round its 
Axis in the ſpace of 23 hours 56, for in that 
time the ſame meridian returns to the ſame 
immoveable point of the Heaven again (but 
the Sun in the mean time ſeeming to be moved 
a degree according to the ſeries of the figng 
is the cauſe why there is four minutes more 
uired, before the meridian can overtake 
| him) from thence it follows, that a Body 
under the ÆEquator moves through 142688 feet 
in the ſpace of one ſecond of time. Now ac» 
cording to the Theorem given us by Mr, 
Newton in his Philoſophie Naturalis principia 
Mathematicia Schol. prop. 4. Lib. 1. The cen- 
trifugal force of any body, has the ſame 
. to the force of gravity, that the 
quare of the arch which a body deſcribes in 
a given time divided by its diameter, has to 
the ſpace through which a heavy body moves 
in falling from a place in which it was at 
reſt in the ſame time, and ſuppoſing a heavy 
body falls 15 foot in a ſecond of time, by 
Calculation it will from thence follow, that 
the force of gravity has the ſame proportion 
to the centrifugal force at the Æquator, that 
289 has to unity; and' therefore by this cen- 
trifugal force which ariſes from the Diurnal 
rotation of the Earth round its axis, any wy 
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gravity which it Would have were the Earth 
at reſt, or which is the ſame thing, a heavy 
body - placed at either of the Poles 

there is no diurnal rotation, and conſequently” 
no centrifugal force,) which weighs 289 


weigh only 288 pounds, © 
Having thus determined the proportion of 
the centriſugal force at the Æquator to the 
force of gravity, it will be eaſy from thence 
to ſhew their vr rode any parallel, -for 
it is compound 
289, and of the co-fine of thy Latitude to the 
Radius; for if two bodies deſcribe different 
peripheries in the ſame time, their centrifugal 
orces are proportional to their peripheries or 
to the ſemi-diameters of theſe Peripheries, as 
is determined by Monſ. Hugens in his Theore- 
mata de vi centrifuga & mots circulari- but the 
Periphery which a body in the equator de- 
ſcribes has its ſemi-diameter equal to the 
adius or ſemi- diameter of the „ and 


Bodies move have the co-ſines of their Lati- 
tude for their ſemi-dĩameters, and therefore 
it will follow that the force of gravity is to 
he cm force in a, proportion com- 
unded of the radius to the Co-ſine of the 

itude and of 289 to 1. and therefore at 
the Latitude of 51 degrees, 46 minutes (for 


* = 


xample) it will hes ha r 
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placed in the Aquator loſes {+ part of its 
(where 


unds if it were brought to the Æquator Will 


of the proportion' of 1 to 


in any other place tlie parallels in which 


Buy 
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it according to the line CB, in which d- 
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But we muſt obſerve that it does not from 
thence follow, that a body in that Latitude 
loſes g part of its abſolute gravity which it 
would have were the Earth at reſt; for that 
could not be, unleſs the centrifugal force 
acted directly contrary to the force of gravity, 
which it Joth no where but at the Aquatoy, 
for in the Figure | Fig. 7. Plate III.] let the 
circle QP E repreſent the Earth, Q E the 
diameter of the Equator, O its Centre, and 
let B repreſent a Body which we ſuppoſe to 
hang by the thread A B, and is placed any 
where between the Pole P and the AEquator 
Q and let BD be drawn a nt to 
the axis. It is plain that it the Earth had 
no diurnal rotation, the Body B would dray 
the thread AB into the poſition A C, ſince 
by that means it deſcends as near as it can to 
the Centre, and there it would ſtretch the 
thread with all the force of its gravity; 
or if we will ſuppoſe that the centrifugal force 
acted according to the ſame direction A C, it 
would then directly oppoſe the force of 
gravity, and the thread would remain in the 
lame poſition, but it would be ftretched with 
a force proportional to the differences of 
theſe rwo forces. FAY | 

But becauſe the Body B turns round ths 
Centre D, it will endeayour to recede from 


rection the.. centritugal, force acting, it will 
not directly oppoſe the force of gravity, but 
| Shes 2s 
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it will draw the thread from the poſition A C 
into the poſition A B, let B G be drawn per- 
ndicular to A C. If B C repreſent the cen- 
crifugal force acting according to the di- 
rection B C, it is equivalent, as is commonly 
known, to two forces one of which is as G C, 
and acts according to the direction G C, 
which is contrary to that by which it de- 
ſcends to O, the other is as G B, and acts 
according to the direction G B, which is no 
way contrary to the force of gravity, If 
therefore B C repreſent the total centrifugal 
force of the Body B, that of it which 
directly oppoſes the force 0 ravity will be 
as G 2 8 Bom whence it follows, that the 
decitaſe of gravity in going from the Pole to 
the Æquator is always as the ſquare of the 
co- ſine of the Latitude: for draw B H paral- 
lel to the Axis P P, and becauſe the triangles 
HCB, CDO are æquiangular, therefore 
HC is to CB as CO is ro CD, or as Q0 
is to CD, but QO is to CD as the de- 
creaſe of gravity at Q 1s to the centrifugal 
force at C, and therefore H C is to CB as 
the decreaſe of gravity at Q is to the centri- 
fugal force at C. But if CB repreſent the 
centrifugal force at C, GC will repreſent 
that part of it which acts directly againſt the 
force of gravity, and conſequently the de- 
creaſe of gravity at the Æquator is to the de- 
creaſe of gravity at C as HC is to GC: 
now H C is to GC — * 
, 2 
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of HC to CB, or of CO, or OQ to CD, 
by the 8:4 of the 67h of Euclid; and therefore 
the decreaſe of. gravity at Q is to the de- 
creaſe of gravity at C, as the iquare of CO 
is to the ſquare of CD which was to be de- 
monſtrate arts 

From whence it is plain that if H C repre- 
ſent the decreaſe or Sri at the er 
and GC its decreaſe at C, then will GH 
repreſent the difference of theſe two diminu- 
tions, or the difference between the gravity 
at Q and the gravity at C, but HC is to 
HG in duplicate proportion of HC to HB, 
or of OC to DO, that 1s, the decreaſe of 
IN at the Æquator is to its increaſe at 


as the ſquare of the radius 1s to the ſquare 
the ſine of the Latitude. date 
By this alſo it will appear that the direction 
of heavy Bodies is not to the Centre of the 
Earth, as has been always 1 For if 
we take a heavy Body and hang it by a 
thread, the thread produced will not paſs 


through the Centre any where but at the 


Poles and the Æquator, for in the Figure the 
thread is carried by the centrifugal force of 
the Body B from the poſition A C, into the 
poſition A B where it will reſt. 
Now to determine the angle CAB which 


the line of direction of the Body makes with 


the line AC, let A N be drawn parallel to 
B C, and produce O B till it meet with it in 
N, and let us conſider the Body B as drawn 

| ; buy 
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three powers according to three different 


deten, BO BL and AB, the power 


which pulls it according to B O is its gravity, 
that which draws it according to the direction 
BL is its centrifugal force, and that which 
acts according to AB is the ſtrength of the 


thread, by which the Body is hindered to 


move according to either of the other two 
directions, and therefore it is an æquilibrium 
with the other two powers, but by a Theorem 
which is demonſtrated by ſeveral of the 
writers of Mechanics, but particularly by 
Monſ. Hugens in his ſmall Treatiſe De poten- 
tiis per fila trabentibus. If a Body be pulled 
by three different powers which are in ægui- 
librio* with one another, according to three 
different directions AB, BK, and BO, theſe 
three powers will be as the three ſides of the 


IoT 


Triangle A BN, viz. as AB, AN, and BN 


reſpeEtively ; or as AB, BC and AC: BN 
being very near parallel, and conſequently 
ol to AC, fince they do not meet bur at a 
t diſtance. From hence it follows that the. 
orce of gravity is to the centrifugal force as, 
AC is to BC: but a method has been al- 
ready ſhown how the proportion of the force 
of gravity to the centritugal force may be de- 
termined, and therefore the proportion of AC 
to BC, may be alſo determined, which at the 
Latitude of 51%, 46, is as 446 to 1. There- 
fore in the 8 A BY the proportion 
of AC to BC is known and the angle A CB 
a H Fo, being 
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being equal to the angle COQ Which is 
absenden by the arch CQ the Latitude of 
the place, from thence by the Tables of Sines 
and Tangents the angle B A C may be known, 
which in the above mentioned Latitude is 
about five minutes. ha: * 
From hence alſo it will appear that it is 
not the line AC, which being produced 
paſſes through the Centre, but the line AB 
that is perpendicular to the curve PQ, for 
all the particles of the fluid will ſettle them- 
ſelves in ſuch a poſition that their lines of di- 
tection downwards muſt be perpendicular to 
the ſurface of the Body which they compoſe, 
for otherwiſe the parts of the fluid A 
be in an Æquilibrium one with another, and 
therefore altho' the lines of direction of 
heavy Bodies do not paſs through the Centre 
of the Earth, yet are they ſtill perpendicular 


to their Horizons, and upon this account there 


could anie no error in levelling of lines, and 
in finding the riſings and fallings of the 
ground. | 14 
Upon this account alſo it will appear that 
the ſurface of the Earth is not ſpherical, for 
if it were, then would all lines drawn from 
the Centre be perpendicular to the ſurface of 
the Earth, ſince it is the known property of a 
ſphere that they muſt be fo, but I have al- 
ready thewed that it is not ſo in the Earth, 
and therefore it is plain that the Earth is not 


a Sphere. That therefore I may enquire more 
= | particularly 


* 
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particularly into the 2 of the Earth, I 
will reſume my former 5 efis, that the 
Earth is compoſed of an infinite number of 
Canals which communicate with one another 
at the Centre and are all equiponderant, of 
which we will conſider two as G0 and OC, 
and let OQ be =r, OD =x and DC =y, 
let the abſolute gravity be called p, and the 
centritugal force at the Aquator , OC is 


equal to /x* N, the weight of the Canal 
7 equal to the abſolute gravity of the 
whole canal, minus the centritugal force of 
each particle contained in it, and becauſe the 
centrifugal force of each particle is as its di- 
ſtance from the Centre, and therefore it in- 
creaſes in an Arithmetical progreſſion, the 
greateſt of which is a, conſequently the ſum 
of all the centrifu rce is ur, but upon 
the hypotheſis, gravity is the ſame at all 
diſtances from the Centre, the abſolute gravity 
of the canal O 195 pr, and therefore its real 
weight upon the Centre O Q is pr - ur. After 
the ſame manner the abſolute gravity of the 
canal OC is p x*4+y* but the ſumm of the 
centrifugal forces of all the fluid in the canal 
OC is equal to the centrifugal force of the 
fluid in CD (as may be eaſily proved from 
the conſideration of inclined Planes) Bur the 
centrifugal force at C being to the centrifugal 
force at Q as CD is to O Q (that is, as) is 


to r) the beds” FI C will be equal 
| + BY 


to 
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to— and becauſe the centrifuget force of 


7 0 . . . 12 
each Particle is as its diſtance from the point 


D which is the Centre of the Circle, that the 
fluid in the canal CD deſcribes, and there- 


fore the centrifugal forces in counting from 


the point D muſt increaſe in an Arithmetical 
progreſſion, the greateſt of which is 2 and 
therefore the ſumm of all the centrifugal forces 
in CD muſt be equal 00 e therefore the 
| : 2r 

weight of the canal OC is N 

9 5 i 
— 2 — r r ur which equation ex- 


5 8 
preſſes the nature of the curve that is made b 


the ſection of the earth with a plane throu 


its poles, and by this, the proportion of the 
tals of the — 5 to Ba Saber of the æqua- 
tor may be eaſily determined; for when CO 
coincides with O P, then Cb or becomes 
equal to nothing, and the equation is 
pV pr A ur OT X S pr — 2 ur, and 
therefore by the 16th of the 6th p has the 
fame proportion to p—4# that r has to x or 
OQ ro OD, but p is to p- as 289 is to 
2883 or as 578 to 577 which therefore is the 

roportion of the greateſt diameter of the 
Earth to its leaſt ; but this is upon e 
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that gravity is the ſame at all diſtances from 
the 2 but if we will ſu poſe that the 
gravity of bodies without the Earth is in a 
roportion reciprocal to the ſquares of their 
diances from the Centre, the gravity of 
thoſe bodies which are within the Earth will 
be directly as their diſtance, both which do 
beſt agree with the obſerv'd Phenomena of 
nature; then will the gravity at the ÆEqua- 
tor be to the gravity at the Poles as 689 to 
692, which numbers in this Hypotheſis: do 
alſo expreſs the proportion of the Diameter of 
the Earth. drawn 3 its Poles to its 
Diameter drawn in the plane-of the Æquator. 
It is upon the account of this diminution of 
gravity, according as we . the Æqua- 
tor, that pendulums of the ſame length in 
different Latitudes, take different times, to 
perform their vibrations; for becauſe the ac- 
celerating force of gravity is leſs at the - 
quator under any parallel, and under 
any parallel it is till leſs than under another 
which is nearer the Poles, it do's plainly from 
thence follow that a body plac d. in the E- 
quator, or in any parallel will take a longer 
time to deſcend through an arch of a given 
circle, than it would do at the Poles, and 
the farther a body is removed from the Poles, / 
the longer time it will take to deſc 
through any given ſpace, ''  - 
From hence it follows that the length of 
pendulums which perform their vibrations 4 
| equ 
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equal times in different Latitudes are directly 
as the accelerating forces of their gravities, 
For the time a Body takes to deſcend through 
an Arch of a Cycloid, is to the time it will 
take to fall through the Axis of the Cycloid 
always in a given proportion, viz. as the 
Semiperiphery of a circle is to its Diameter 
by the 25th Prop. of Hugens Horologium Oſcil. 
latorium; and theretore when the times in 
which a body deſcends through the Axis of 
two different Cycloids are equal, the times 
of the deſcent through the Cycloids will be 
alſo equal, but when the times of che deſcent 
through the Axes are equal, theſe _—_ and 
conſequently the le of the pendulum 
which vibrates in theſe Cycloids are propor- 
tional to the accelerating forces — 
gravities. | «3TH 
By this, if we know the length of a pen» 
dulum which performs its vibrations in a given 
time, in any one part of the Earth, it is eaf 
to determine the length of a pendulum hh 
performs irs vibrations in the fame time, in 
any other part of rhe Earth, as for example: 
the length of a pendulum which yibrates 
ſeconds at Paris is three foot eight lines 


and an half, let it be required to find 


the length of a pendulum which vibrates 
ſeconds at the Equator. Becauſe the gravity 
ar the Pole is to the gravity at the Aquator 


25 692 is to 689, therefore the decreaſe of 


gravity at the Æquator is r parts of the 
69 whole 
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whole gravity : but as I have before demon- 
{trated the decreaſe of gravity at the Æquator 
is to its increaſe in any other Latitude, as the 


+ ſquare of the radius is to the ſquare of the 
id ſine of the Latitude; now the Latitude of 
e Paris being 482. 45 its fine is 75. 183, and 


therefore the ſquare of the Radius is to the 
ſquare of the fine of the Latitude as 1000000 
to 565248, but as 1009000 Is to 565248, ſo 
is 3.000 the number which repreſents the de- 
creaſe of gravity at the Aquator to 1. 695, 
the number which repreſents its increaſe ar 
Paris which added to 689 the gravity at the 
Aquator makes 690. 695 the number which 
will repreſent the gravity at Paris. But I 
have had ſhewed, that as the gravity at 
Paris is to the gravity at the A-quaror, o is 
the length of a pendulum which vibrateg 
ſeconds at Paris to the length of a pendulum 
which vibrates ſeconds at the Æquator, that 
is as 690, 695 to 689, ſo is 36, 708 the length 
of a pendulum at Paris which performs its 
vibration in a ſecond to 36, 616, which, there 
fore is the length of a pendulum which per- 
forms its vibrations in a ſecond at the Aiqua- 
tor: ſo that the difference between theſe two 
pendulums is +235 parts of an inch which 
comes pretty near the obſervations of Mon. 
Richer, who at the Iſland of Cayen, whole 
Latitude is 5 degrees, found that a pendulum 
which vibrates ſeconds there, was a tenth 


part 
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rt of an inch ſhorter than a pendulum which 


| vibrates ſeconds at Parts. 


_ eentrifugal force af all B 


and partly dry as it is at preſent, yet becauſe 
| Wo 


Thus we ſee that the principles and hypo- 
theſis and withal their conſequences upon 
which the broad Spheroidical Figure of the 
Earth is founded do exactly agree with ob- 
ſervations, and therefore there is no doubt to 
be made but that the Earth is really of fuch 
a Figure, and that the v/ (gg upon which 
this Figure is grounded (viz. the diurnal 
rotation of the Earth and by confequence the 

ies upon it) muſt 
be admitted for a true one; ſince the different 
vibrations of Pendulums of the ſame length 
in different Latitudes can depend upon no 
other cauſe : for the change of Air is not able 
to produce any fuch effect, for if the Air 
its really any alterations in the vibrations 
of a Pendulum it would produce a quite con- 
rrary effect, than what is obſerved ; for Pen- 
dulums near the Æquator would move faſter 
than they would do in places of greater La- 
titude; the Air in the one place being more 
rarified is much thinner and finer than it is 
in the other, and therefore gives leſs reſi- 
ſtance to Bodies which move in it. 

In this reaſoning we have ſuppoſed the 
Earth to have been at firſt fluid as the Theo- 
riſt has done before us, but if we will put the 
caſe that the Earth was at firſt partly fluid 
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we find that the land is very near of the 
ſame Figure with the Sea (only raiſed a little 
higher that it might not be overflowed) com- 
poling with it the ſame ſolid, and I have 
already ſhewed that the Surface of the Ocean 
is ſpheroidical and nor ſpherical, there is no 
doubt to be made but that the Land was 
formed into the ſame Figure by its wiſe 
Creator, at the beginning of the World, for 
if it were otherwiſe, then would the Land 
towards the Aquator have been overflowed ' 
with water, Which as I have already proved, 
muſt have been higher at the Aquator than 
at the Poles; and therefore the Sea would 
riſe there and 9 7 it ſelf like an inunda- 
tion upon all the N 
But for a further confirmation of the ſphe- 
roidical Figure of the Earth let us conſider 
ſome of the other Planets eſpecially 2 
who turns round his own Axis in the ſpace of 
ten hours: It may eaſily be obſerved that his 
Axis is conſiderably ſhorter than the Diameter 
of his Aquator, and that in the proportion of 
ſeven to eight, as the obſervations. of Mr. 
Hamſtead and Monf. Caſini do teftify ; and 
therefore we need not doubt but that the 
Earth which is a Planet like the reft and turns 
round its Axis as they do, is of the ſame 
Figure. pe : 1 
But the Theoriſt in his Latin Edition of the 
Theory, as alſo in his Anſwer to Mr. 7 
ſeems to inſinuate, that the only way to 
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the true Figure of the Earth is by meaſuring 
of it, and by that means to find What pro- 

rtion the degrees of the Meridian in dif 

rent Latitudes have to one another; for if 
they were exactly equal one to another, and 
alſo equal to the degrees of Longitude counted 
upon the Æquator, then without doubt the 
Figure of the Earth would be Spherical, but 
if otherwiſe Spheroidical. 

Now tho” 1 have already determined the 
Earths Figure from other Principles; Yer to 
comply with the Theoriſt in this point, I will 

ive in an account of a Book whoſe extra& 

have ſeen in the Acta Eruditorum Lipfiz 
publicata for the year 1691, written by one 
Joh. 9 a German who calls him 
elf Doctor of Philoſophy and Phyſick. The 
Title of the Book is, Diatribe de Figura Telluris 
Elliptico-Spheroide. And it is Printed at Stra- 
burg in the Year 1691. The Learned and 
deep-thinking Author of this Book after he 
Has Anſwered, ar leaſt has endeavoured to 
Anſwer the Arguments of Archimedes and 
others, by which the Figure of the Earth was 
roved to be Spherical, doth embrace the 
Opinion of the heoriſt, and aſſerts that its 
Poles are higher or further diſtant from the 
Centre than its Aquator: To prove this, he 
ſets down an account of the different magni- 
tudes of degrees of the Meridian according to 
the obſer vations made of them in different 
Latitudes, and comparing them one with 
l another, 
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another, he found that they continually de- 
creaſed as the Latitudes increaſed, and in- 
deed, as he ſays in the ſame 1 as 
appears by the following Table, which 1 have 
ierred om the above named Extract. 


td. 


The Latitude of | The Magnitude 
Obſervers | the Places ob- of a Degree in 


__ | ſerved. Roman Miles. 
Eratoſthenes. 27? 100 
Ricciolus. 4412 80 
Monſ. Piccard.“ 4%ſ | 74 
Fernellius. | 4 | 73% 
Suellius. 22 | aw 


—— 


From this he concludes that a ry cutting 
the Earth along its Axis would not be a 
Circle but an Ellipſis, whoſe longer Axis 


111 


would paſs through the Poles and coincide 


with the Axis of the Earth ; but its leſſer Axis 
would be the common Section of the AÆquator 


that the Earth is not of a Spherical, but an 
oblong Spheroidical Figure. After that he 
diſputes againſt Mr. Newtons Hypotheſis, 
which makes the Earth of a dire& contrary 
Figure, and thinks that the accurate Qbſer- 
vations by him related, are by far to be pre- 
ferred to the Hypotheſis, on which Mr. 
Newtons Calculus is grounded. 
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with the Cn and from thence he infers, 
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None but a man of prodigious ſtupidity and 
careleſneſs could * 4 cus rte 14 he 
had aſſerted that the Earth was of an Oval 
Figure becauſe Graſs grows or Houſes ſtand 
upon it, it had been ſomething excuſable; 
for that Argument tho' it did not infer the 
concluſion, yet it could never have proved 
the contradictory to be true. But to bring 
an Argument which does evidently prove that 
the Earth has a Figure directly contrary to 
that which he would prove it '& is an in- 
tolerable and an unpardonable blunder ; for 
if he had but protracted the Figure, and 
drawn equal Angles from the Centre, he 
might have eaſily perceived, that the Angle 
whoſe Crura were lunge would have the 
eateſt Subtenſe. Thus if the Angles | Fig. 8. 
late IV.] DAE and BAC were equal, 
but AD were 2 than A B, it is evident 
that the ſubtenſe DE | 
the Subtenſe BC, for if you take A M and 
AN equal to AB and AC and draw the 
Line MN, the Angles being ſmall, BC and 
D E will differ very little fro:n ſtreight Lines, 
but B C is 5 to MN, Which is plainly 
e 


leſs than DE, and therefore it is evident 
that B C 1s leſs than DE, that is, where the 
Subtenſes or the degrees are greateſt, there 
alſo is rhe greateſt Diameter: but it is plain 
by the Obſervations which Mr.  E:/enſchmidt 
relates, that the degrees are biggeſt at the 
Aquator, therefore the greateſt Diameter of 


ths. 


. 


would be longer than 
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the Spheroid muſt be that of the Equator, 


and not the Axis of the Earth. -_ | 
So far is this Argument drawn from Obſer- 
vations from deſtroying Mr. Newtons Hy 
theſis, that it would moſt evidently confirm 
it, it rhe Obſervations were exact enough, 
which I believe they are not. pres, | 


I cannot but wonder at the ſtrange Logicks 


of our Modern Philoſophers ho are able to 
draw any concluſion they have a mind tor, 
from any Principles that can be given them. 
No man that looks narrowly into their Books 
can want Inſtances in this matter, But in caſe 
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this is not ſo well obſerved, I have furniſhed . 


the Reader with two examples of this ſort. 
The one is the Theoriſts way by which he 
roves the Earth to be of an blong or Oval 
igure from the Principles of a Centrifugal 
force which all Bodies have that are on it. 
Now I think I have plainly ſhown that the 
true Concluſion he ought to have inferred 
from this Hypotheſis is, that the Earth had a 
quite contrary Figure from what he fancied 
it had. Burt Mr. Eiſenchmidt has given us a 
yet plainer proof of this thing, for becauſe he 
found that the Degrees of Latitude near the 


æquator were bigger than thoſe which were 


near the Pole, he very innocently concludes 


chat the Earth had its Axis longer than the 
Diameter of irs Æquator; bur if he had un- 


derſtood the firſt fix Elements of Euclid, or 


indeed thoſe of common ſenſe he might eafily 
"= I have 
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bluave demonſtrated the contrary: it is ſtrange 
that when there is but one ich and one 
Wrong Opinion in this Point, that he ſhould 
be ſo unlucky as to hit en the BUG d 
maintain it. 
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Y the Diſſolution 85 the Primitio 
_ Earth. . 


-ITHERTO 1 have refared; che Theo- 
riſts Motion, Poſition, and Figure, 


his method of Diſſolving the Fabrick he has 
raiſed, and to Examin how and by what cau- 
ſes, the firſt Earth which had. all the Beauty 
xf Youth and Blooming Nature, Freſh and 
ruitful, and not a Wrin or Scar on all its 
Body, came to be diflolved; how the Fabrick 
was broke, and the Frame Gf the. whole torn 
in pieces, how. it came to be a ſhattered and 
confuſed heap of Bodies, as we now ſee. it, 
placed 1 5 no ee one to OE; nor. with 
any, corre ency er regularity of parts, as 
hy Theorſt repreſents it _ 8 
He tells us that one would ſoon imagi 


that ſuch a BryRure as that, of he aud Earch 
was, 


ot the Primitive Earth. I am now to conſider 


0800 
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thouſands of years, if one conſider the _— 
the heat of the Sun Would have upon it, 
the Waters under it, drying and parching 


the one, and rarifying the other into vapours: 


For according to him, the courſe of the Sun 
was ſuch at that time, that there was no di- 
verſity or alteration of Seaſons in the year, 


as there is now; by reaſon of which altera- 


tion of Seaſons, our Earth is kept in an equa- 
lity of temper, the r 
cing one another; ſo that what moiſture the 
heat of the Summer ſucks out of the Earth, 


epaired again in Rains the next Winter, 


was, would not be perpetual nor laſt man 


is r 
and what chaps are made in it are filled up, 


and the Earth is reduced to its former conſti- 
tution. But if we ſhould-imagin a continual 
Summer the Earth would proceed in dry- 
neſs ſtill more and more, and the crac 


would be wider and pierce; degsper int the 


ſubſtance of it. The heat of the Sun there- 
fore according to the Theoriſt, acting con- 
tinually upon the Earth, would have reduced 
it in the ſpace: of ſome hundreds of years to 
a conſiderable degree of dryneſs, in certain 
rts, and would alſo have much rariſied and 
exhaled the water under it; ſo that conſider- 
ing the ſtructure of that Globe, the exterior 
Cruſt, and the Water under it, he thinks it 
may be firly to an Aolipile or an 
hollow Sphere, with Water in it, 
heat of x 


be 


fire rarifies and turns into Vapour 


IE 


of | 


which the 
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or Wind; the Sun here is the Fire, and the 
exterior Earth the ſhell of rhe Æolipile, and 
the Abyſs the water within it; as ſoon then 
as the heat of the Sun had reached the waters 
in the Abyſs it began to rarify them, and 
raiſe them into Vapours, by which raritaftion 
they required more room, than they did be- 
fore, and finding themſelves pent in by the 
exterior earth they preſſed with violence 
againſt that Arch to make it yield and give 
way to their dilatation: and by this means 
the Earth was broken, and the frame of it 
torn in pieces as by an Earthquake, and thoſe 
great portions or fragments into which it 
was divided, fell down into the Abyſs, ſome 
in one poſture and ſome in another, and was 
the cauſe of a general Deluge. I ſhall now 
examin theſe cauſes which the Theoriſt has 

iven for the Diſſolution of the Earth, and in 
5 Chapter I will firſt enquire whether the 
heat of the Sun can reach ſo far as the great 
Abyſs to rarify the waters thereof. r 
Firſt - then I have proved in the third 
Chapter of this examination, that there were 
Hills and Mountains in the primitive Earth as 
there are now in ours. I have alſo ſhown 
that the Axis of the earth was then enclined 
the ſame way to the Plane of the Ecliptick as 
it is at preſent; from thence it plainly fol- 
low that there was then, the ſame variety 
of Seaſons and Alterations of Heat and Cold 
in the primitive earth, that there are now in 
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— earth, and by confi 
ts drawn Ren —__— beat and ſtron 
Action of the Sun upon the Antediluvian ea 
muſt fall to the ground, there being then no 
eater heat of che dag on che earth! chan 

ere is at preſent. I CARTER 

But 209, chere are piace in the eaith, 
dis Iſland of Barballoes and ſome other Wands 
near the Equator, where there is little or no 
variety of Seaſons or alteration of the Suns 
heat, but it continues to ſhine- very ſtrongly 
upon them throg the Whole year, and 


yet in none of them is there any of theſe 


great Chaps and Cracks which the Theoriſt 
ſays were made in the primitive earth by the 
ſtrong action of the Sun; tho” it has ſhon 
above thrice as lon upon cheſe lands as it 
did upon the Ant nurian World. 
34%, It is certain that if we judge accord 
ing to experience that the heat of the Sun 
doth not reach far into the Earth, and that irs 


nce, all the Ar- 
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beams can go eee eee | 


Cruft: for in Vaults 
ſenſible alreration of heat in Summer and 


Caves there is no 


Winter, even tho” they have a commuiiication 


with the open Air, And in the deep pits of 
the Royal Obſervatory at Paris it been 
found experience, that a. Thermometer 


placed there, in the ' coldeſt day of Winter 


does not ſenſibly vary from What it was in 
the greateſt heat in Summer; and they who 


wk in War o how nile dt erence. 
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they- obſerve of heat in the Summer, mor 
than in the Winter, in places un — 
But if the heat of che Sun could penetrate for 
any conſiderable depth the Cruſt of che * 
it is plain, that when its heat is ſtrong eſt 
moſt intenſe upon the Surface, it A alſo 
be moſt intenſe within the Cruſt; but the fore- 
mentioned experiments do prove that within 
the bowels of the Earth 2 is no ſenſible 
diſſerence hetween the heat of the Sun When 
its action is ſtrongeſt, from what it is when its 
A2 ction is e Since then the heat of the 
Sun does not penetrate the Earth fo as to be 
ſenſible even for the ſmall ſpace that we are 
able to dig 8 80 how can we imagin it 
poſſible that it ſnoul ever reach the Abyſs 
through the whole exterior Oruſt of the Earth 
ſo as to be PO. hear TRE; WASET auc it 
into V 
| Me neg may bring this point to 4 Cal 
culation as near as I'can, I will ſuppoſe that 
the heat cauſed b by che ded. —.— of the 
Sun upon any WOE is always (all other 


things being the - ſ: as the 10 of 
Rays of hee heat which l won oy 
which 1 believe the Theor. will 
will alſo n poſe that fewer Rays of: heat 
pore rough the ſolid Orb 45 if it bad 
KS of ſeveral concentrical Surfaces 
placed at ſome diſtance from op 9 — 
every one of which tranſmitted on 


half of the Rays of heat which Fx up upon 8 : 


this I chink may de alſy cafily allowed; for 
| ic 
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not tranſmit the half, nay not the hundredth 
art of the Suns beams which fall upon it. 
heſe things being ſuppoſed, it is plain that 
but one Half of the Rays which fall upon the 
firſt Surface, would fall upon the fecond, but 
one fourth of them upon the rhird, one eighth 
part of them upon the fourth, and one ſixteenth 
rt upon the fifth, c. ſo that they would ſtill 
ecreaſe in a Geometrical. proportion of 2 to 


1; and if there were but one hundred. of theſe 


ir is plain, that the Siirface of the Earth does 


Surfaces, the number of Rays which fell upon 


the. firſt would be to the number of Rays 
which paſſed thorough to the laſt as 2** to 1, 
or as the ninty ninth power of 2 is to 1. Ho 
preat a. diſproportion then. would. there be 
between the number of thoſe Rays which fell 
upon the firſt ſurface and thoſe which fell 
upon the laſt ? for the ninty ninth power of 2 


is a number which if written at leon would | 


conſiſt of a hundred Figures but if we 
ſhould * imagin all che paces, between the 
Surfaces filled up with ſolid and not diapha- 


nous matter as it really is ſo in che Cruſt of 


the Earth, the heat upon the ſurface mult be 
much Teſs than What it would be by the for- 
mer proportion. pee eee e 
From thence we may conclude, that if the 
heac of the Sun upon the Surface of the Anre- 
diluyian Earth Was not much J than 
it is now, it could never reach ſo far into 


— 


the Cruſt as to be able to raiſe Vapours 1 


4 
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An Examination 
the Abyſs: ot if it was ſo great as to: be 


able to raiſe Vapours from thence, that is, if 


it was then as great upon the Surface of the 
- Abyſs as it is generally upon the Surface of 
the preſent Earth, it muſt haye been almoſ 
infinitely greater upon the Surface of the 
Antediluvian World. Certainly there could 
be no neceſſity for a Deluge in that caſe, 
except it were to cool the Earth again after 
ſuch an exceſſive heat, which muſt have de- 
ſtroyed all the Animals, Plants, and Trees 
Which were upon the earth, and have turned 
ww... E8 
But perhaps it may be urged that the heat 
of the Sun does generate and prepare Metals 
Which lie hid in its bowels ; To which I 
anſwer, that I have already brought a fuk 
ficient demonſtration that the heat of the Sun 
does paſs but a very little way within the 
earth, and therefore the Opinion that Metals 
are generated by the Suns influence muſt be 
falſe; for they generally lie far hid within 
the bowels of the earth, and therefore withs 
out the reach of the Suns influence. 
But the Theoriſt affirms further, that there 
was a continual Summer in the Antediluvian 
earth, and therefore if the heat of the Sun 
made à crack in the earth in one year, there 
being no Winter or Rains to repair the cha 
that were made in the earth, this crack qu d 
continua}ly grow deeper, till at laſt it would 
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heat of the Sun in the Cruſt of the Earth: it 
is plain that the Sun ſhines on the point R. 
on the Surface of the Earth all the time it is 
moving through the Arch PQ, but it ſhines 
only on the point m in the bottom of the 
Crack while it deſcribes by its motion the 
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Arch SA. Now the Action of the Sun upon 


any point is always more or leſs ſtrong in 
proportion to the ſine of the Angle of inci- 
dence of its Rays, that is, if the Sun be ar 
S, and afterwards come to A, the action of 
the Sun ypon the point, R when ĩt 18 at S, is 
to its action when it comes to A, as the fine 
of the Angle SR is to the ſine of the 
Angle ARP. From whence. it follows, chat 
the action of the Sun upon the point R is. to 
its action upon the point m, as the ſum of 
all the ſines of the Suns Altitude whe it 
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ſhines upon R is to the ſumm of all the ſing 
of the Suns Altitude while it ſhines upon the 
point m, that is if the times it thines uponR 
and m be taken for Baſis's or the Arches PQ 
and 8 A which are proportional to 
be extended into ſtreight lines HS A Q 

Hg. g. Plate VI. | and SA, and all the 
fines be eretted on them perpendicularly, 
AE being the Sine of the Arch AH and 
8 D the fine: of the Arch SH, and th 


Curve line HD EO be drawn thorough the 


extremity of the ſines, the heat upon the 
point R is to the heat upon the point mn, 's 
the ſpace H DEO is to the ſpace 8S DEA 
But the Periphery PS AQ being à ſemi 
circle (for the Diameter of the Earth i 
bur a point in reſpect of the Suns diſtance 
from us) It is plain that the ſpace HDE0 
is two figures of fines, which the Maths 
maticians have demonſtrated to be equal 80 
two ſquares of the Radius; and it i 
alſo by them demonſtrated that the f. 

8 DEA is equal to a rectangle cod 
the Radius and the fine of the Arch SA; 


but as T have already ſhewed the 


5 the 
Sun upon the point R is to its heat upon the 

Int m as the ſpace HDE O is to rhe ſpace 
DS AE. It is plain from thence, that the 
heat or action of the Sun upon the point R 


is to its action upon the point m as two ſquares 


of the Radius is to a rectangle contained by 


the Radius and the ſine of the Arch on 


. . 
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that is, as twice the Radius is to che ſine of 
che Arch SA, by the firſt of the-64þ of 
Euclid: But becauſe P is to PR as 5000 
is to an 100, or as 50 to 1, therefore by a 
trigonometrical Calculation; the ſine of che 
Angle S mA, or of the Arch SA 1819594 
ſuppoſing the Radius a 100000 the heat 
therefore upon the point R is to the heat 
of the Sun upon the point m, as 200000 is to 
199947 and conſequently the; one is more 
than decuple of the other. If therefore the 
heat upon the bottom of the Crack 'was ſo 
great as to reach further into the Cruſt, it 
muſt haue been at leaſt ten times greater — — 
the ſurface of the Earth; and if the 

of the Sun upon the bottom of the Crack was 
as great as is neceflary for to raiſe the waters 
in the, Abyſs. into Vapours, or as great as our 
Summers heat is, the K the ſurface 
of the Earth muſt have exceeded the heat of 
red hot Iron, which is only {even times 


ee than the ordinary hear of the Sun in 
Ts = 


£5 ite 1079 0 of on nia 

But notwithſtanding all this, ſhouldiT grant 
to the Theoriſt that the heat of the Sun had 
reached the Abyſs, and had raiſed. the Vapours 
ſo that the cruſt of the Earth fell down and 
was broken in pieces, yet I cannot fee how 
from thence. there could follow any unjverſal 
Deluge, or indeed any Deluge at tho 
the Theorilt . does. endeavour /to erplain it 


: 
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it. If you 
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in When the Earth ſays he, Was broken and 
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fell into the Abyſs, 'a- good part of it wa 
covered with water by the mire Uopth of the 
Abyſs it fell into; and thoſe parts of 'it'thy 
were higher than the Abyſs' was deep, and 
confequently would ſtand above it in à calm 
water, were  notwirhſtanding reached "and 
pa: phe by the waters during the agitation 
and violent commotion. of the Abyſs; for i 
is not ĩmaginable ſays he, what the commo- 
tion of the Abyſs would be upon this diſſolu 
tion of the Earth, nor to What height in 
waves would be thrown when theſe "pro 
digious fragments were tumbled down into 
would ſuppoſe a ſtone of ten thou- 
ſand weight taken up into the Air, a Mile ot 
two, and let fall into the middle of 'the 
Ocean, it is Credible that the daſhing of the 


water 3 that impreſſion would riſe as high 
as a 


ountain; but if you will ſuppoſe *1 
mighty Rock, or a heap of Rocks to fall 
from chat height, or a great Iſland or Conti- 
nent, theſe would expel the waters out of 
their . with ſuch à force and violence as 
would fling” them above the higheſt Clouds. 
This is in ſhort, the method the Theorif 
has found out for making an uniyerſal De- 


Iuge. But if T can ptove from his own Prin- 


ciples, that long before the Deluge happened, 
alf the Waters in the Abyſs were Auen up 
by the heat of the Sun to ſupply the Rivers 
that ** neceſſary to water che Earth, I 


* 


would fain know what would become of his 
Deluge, or how he can make in that caſe 
the fall of the Cruſt to be the cauſe of an 
Univerſal Flood: for by all the conception 
that I can have of it, the water which was 
upon the ſurface of the * by the fall 
would ruſh into the Abyſs; it would be 
ſo far from making any Flood, that it would 
leave the ſurface of the Earth and make dry 
Land appear where formerly there was 
none. I o prove this I muſt firſt enquire 
what proportion the quantity of waters 
which the Sea receives from the Rivers of 
the Earth in any time bears to the quantity 
of water in the Ocean; and by conſequence 
I will Calculate the time the Rivers would 
take to fill the Ocean if it were , and 
they ran as they do now, or which is the 
ſame thing, I will find what time the Sea 
would take to empty it ſelf into the Rivers 
ſuppoſing that it was not recruited again 14 | 
the continual courſe” of freſh 3 which 
run into it, that is, if the Abyſs did formerly 
ſupply all the Rivers with water, before the 
flood, and none of them ran into it Fun. 
as the Theoriſt ſuppoſes they did not, I am 
to find what time it would take 38 
ſelf, on the ſurface of the Earth. And if I 
rove that it would quite ir ſelf on 


can 
the ſurface, long before the Deluge hap | 
I think from thence it would — £4 
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low that there would be no Deluge at all; by 

the fall of the Cruſt. ., 1 , "oc 
To in therefore, I will 1. A5 as the 
Theoriſt er, in his ſecond Chap, Boch 
firſt, that one of the ſurface of the Terra 
queous Globe is Sea, and the other Land, and 
that if we take the Sea one place with ang. 
ther, it is a quarter of a mile deep. Noy 
the ſurface of the whole Earth being 
17098 1012 Italian miles, the ſurface - of 
the Sea is $5499506 ſquare miles, which 
being multiplied by 4th. (the Sea being 30 
of a mile deep) the product is 21372626! 
Cubical miles, which is the quantity d 

water contained in the whole Ocean. 
Now to Calculate the water the Ocean 
receives from the Rivers, we muſt conſider 
ſome great river whoſe breadth depth and 
ſwiſtnels are beſt known, | ſuch is the P. 
which through Lombardy and waters 
large Country of 380 miles in Length: 
Riccialus in his * \Reformata tells 
us, that its breadth before its diviſion into 
a great many Channels, by which it falls 
into the Sea, is a hundred Banonian Perches, 
or a thouſand feet, and its depth is one 
Perch or ren Feet, and therefore its perpen- 
dicular Section, one ſide to the other is 
a hundred ſquare Perches, or 40000 ſquare 
Feet: Its ſwiftneſs alſo is ſo great, that the 
oourſe of the water is about four Italian miles 
N01 E | | In 
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Lalian Perches, for there are 300 Pere | 
a mile; The Po therefore carries into the 
Adriatick 200000 Cubical Perches of water, 


uantity of water it brings into the Sea in a 
15 is 4800000 Cubical Perches or 3800 


contains 12 5000000 Cubical Perches, and 
therefore if the Po takes one day, to bring 
into the Adriatick 4800000 Cubical Perches 
of water, it will require twenty ſix days, to 
carry into the Sea 125000000 Cubical Per- 
ches, or one Cubical mile, or which comes 
to the ſame thing, twenty ſix Rivers eve 


the Po will pour into 


the Sea one Cubical 
mile of water in a day. | a4 - 


I muſt in the next place determin What 
proportion all the Rivers in the Earth bear 
to the Po, which to determin exactly would 
be a task, not eaſily to be performed; but I 
think we may determin it near enough for 
our preſent. purpoſe, by fuppoſing' that the 
quantity of water received into the Sea, by 


which is watered by the Po, and the Rivers 
he which run into it, the ſame proportion 


les Ito the ſurface of the whole dry that | 


rth: 


in the Po doth to all the Rivers in the - 
= . | ut 


in an hour, or which is the ſame gang 2000 
es in 


Cubical Feet of water; but one Cubical mile 


e 1 


in the ſpace of an hour, and thereſore the 


the great Rivers in any Country, is very near 
proportional to the extent and ſurface of that 
Country; And conſequently the Country | 
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But I have obſerved from the exacteſt Maps 
could ſee, that the Po from its Origin in the 
5, to its end where it runs into the 

is in length three hundred and eighty mile 
and that the Rivers which fall into it from 
each fide, come from Springs of about fir 
miles diſtance from the Po; conſequently the 
Po and the Rivers which run into it, Water 
a CH which is 380 miles long, and 120 
broad, all which makes 45600 ſquare miles 
but the ſurface of all the Land being equi 
to half the Terraqueous Globe is 85490506 
ſquare miles, and therefore according to the 
proportion formerly mentioned, the Water 
Which is carried into the Sea by all the 
Rivers, is 1874 times greater than what the 
Po carries into the Sea. 

It is true, there are in the Earth ſome 
barren places which have no great quantity 
of water or Rivers in them, but they being 
5 — . will — much alter — Account, 
and for an Equivalent, we can eafily prove, 
that cho — ſome Countries rp Py well 
ſtored with Rivers as Lombardy, yer there are 
ſeveral others which are much better fur- 


niſhed with them, particularly the South part 
of America, where there are Rivers, Which 
according to credible relations are above 
fourſcore miles in m_—_ and 2 by 
allowing a proportional depth, they will 

ſeveral h of times bigger chan the 
Po. 29907 01 $1341.,/13 203 . 8.144 HAS 
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Now 1 have auen Calculated; cht 
twenty fix Pos will rale into. the Ser ons 


Cubical r 2 
ſequent] 365 days, Or pace ot a 
year t they: vin pour ie che Jes 365 Cubical 
miles'of water : ro ar 49 N 


Rivers as big as the oy pope ago the Sea 365 
miles of water, ip the ſpace of a year, from 
1874 Rivers as ba as: the Po, the Tre will be 
brought into the Sea in che ſame time 1255 


Cubical miles of water; and therefore Þ 


rule of I in the ſpace — 
8 vers 2 bring into Mp che Sea: 
e Cubical miles of water, Which is a 
uanticy of water as great as the Ocean; and 
the re in that time they would fall the great 
Channel of the Ocean if it were empty, and 
their courſe the ſame, both for quantity of 
water, and ſwiſtneſs chat it is now; ſince 
the Sea furniſhes the Rivers with all che 


* 


water that runs through them, it is plain that 
n e of $12 
si none of the Rivers ran into it 


"Since therefore according to he da 
the Abyſs was the ſtore-houſe which 
the. Rivers of the Antediluvian Earth with 
water, and none of them, 2 o him, 
ran into it again, and becauſe all che waters 
which were antiently in che Abyſs, are now 
in the ee it needs follow, that in 
the the ſpace 212, years is. would © be quite 
cmprys upon . chat there” were as 
OW K man 


130 


che Earth, and that aſter the water in the 


But this is no objection to our 
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many Rivers in the primitive Earth as there 
are now in ours; but becauſe there was then 
twice as much Land to be furniſhed with 
Rivers (there being then no Seas as the 
Theoriſt ſays) we muſt in proportion allow 
twice as many Rivers to Water the double 


uantity of dry _ and therefore by ſuch 
4 doub 1 of Rivers, the Abyſs would 
be empried in half that time 


Perhaps the Theoriſt will ſay; that the 
FFF 
arawn rae- c f e 

alſo that were exhaled from the ſarkace .of 


Rivers had run towards the Equator and 
middle parts of the Earth, the water wis 
again raiſed into Vapours by the great heat 
of the Sun, and carried back towards the 
Poles in order to ſupply the Rivers again, 
| | preſent Argu- 
ment, for tho the Vapours drawn from the 
ſurface of the Earth, would no doubt encreaſt 
the quantity of water, in the Rivers, yet ſtill 
* would 3 from the * | > 
ame quantity of Vapour as was before; 

ſame — l cd ang to act, would ſtill 
produce the fame eſſect, and the Abyſs having 
at firft kirniſhed' the Rivers with a ſufficient 
2 of water, would ſti ll continue to do 
the ſame, and in the ſame quantity; and 


therefore it ſignifies 2 thing againſt | the 
former Calculation, how much Vapour was 
8 Lk | drawn 
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Jrawd/ ftom the furtkee of the Earth, or how 
much the Rivers! were; pricreaſed: by it. 19 
Sinee chen I have Aufficiently ved: os 
the nennen — his 2 
water, 1 ong . — 
ane of, the 1 3 of the Ab 
placed on furface of the Earth; 
nth faln know how in that ciſe che The- 
oriſt can explaln an Unlverſal D by the 
fall of the out würd Cruſt of the Earth upon 
the 1 1 2 in heres ion, this fall would 
N che cauſe of a 
luge, 1 would” — proved the trus 
whey, to deliver the'Karth from 4 Del 
waters which':wdg then on it. For a 


e of 
the 


up on ie > ſurface'of the Land, and the Earth 


e of a'S eroidical and Oval ſhape ich 
out So 155 


= lower 


% dar day" of 48 fi 


Was: then u upon: 
ve ſet ted it ſelf alfo in the ſame Figure; it 


14 


water which was inthe Abyſs being drawn 


| Gtounds, — 22 
10 100 ae 
nit was fluid; the great e of 
1 rene the Eutth mat 


1 | no batk 50: ren k ee e | 


Mountams to keep it within 1 
aud che ee e of the fall . 

have been to have diſcovered th Land 

the waters would have run from tlie ogy aan of 
the Earth int the A 
have formed Sen, and m 


thut. Land 


ok before Wüs covered wich wWärers“ 
a | Nornith- 


atich there would 
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when eight Oceans are the 


An Examination 
Notwithſtanding what 1 have already 
ed, 1 will now fu | that all the. wane 
which is now in the Ocean, was in the Abyſs 
at the time of the Deluge, and that the Cruſt 
of the Earth was broken and crackt; - and 
fell down on the ſurface of the Ah 5 yet 
Kill I cannot underſtand how this fall could 

an Univerſal Deluge, and make the 
waters ſwell above the tops. of the higheſt 
—— icht Gren b 
that it at require eight of 
water to cover the face of the whole 
and raiſe the waters to a height that wou 
be requiſite ſor drowning of the world. 
Now there being but one Ocean of water in 
the Abyſs, how is it poſſible that any how- 
ever violent agitation and force by which the 
waters were driven upwards, ſhould multi- 
F into eight 
? this I am fure is a ching as ima 
for him af or ger is for me to believe; 
it is plain 1 that the fall of the Cruſt 
eſpecially if there were any conſiderable 
diſtance between the Abyſs and ir, would 
raiſe the waters to the tops of the higheſt 
Mountains, and would in ſome 


, 
- 


ſufficient to cover the whole Earth, and that 


above the tops of the Ky Mountains, 
that 
required 
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Of the Theory. 
require. to perform ſuch an efſe&, The 
waters indeed at different times, might have 
covered the whole Earth ſucceſſively; firſt 
by making a Deluge in one place an * 
in another, but this 8 never have been 


1 paſs Ao fall of the Cruſt at 


Scriptures inform us that 
the whole a under water at the ſame 
time, and that al! the big h Hills, that were 
** were covered now it is 
ble that one Ocean ſhould ſuffice to 
yaw the whole Earth, and cover the tops 
of the higheſt Hills, tho for the ſpace of one 
moment, as ir is to make one pint of 
water a veſſel which holds a 
This Argument which 1 have now — is che 
Theoriſts own, which he has alledged in his 
2 and 3d Chapters againſt all other ways of 
deſtroying the Earth N but he 
2 — 222 that it Te 
n $'OWNn 
apinit any other which p — (er 
Deluge without the — 2 more 
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water than Win 


or the Clouds. 


But tho I ſhould . ſuppoſe that there was 


ſufficient water in the Abyſs to cover the face 
of the Whole Earth at © yet I cannot 
conceive how ſuch a flood of waters that was 
rd . * Cruſt, could laſt for 

ong a As Scriptures inform us 
Naas Hood d which was an ** and 


K - - filty 
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very ſhort ſpace of time; and can we n 


of the Cruſt, could laſt,many days, or indeed 


2 The Concluſon. 

fifty days without abating on the face of the 
Earth. We know 8 driven with 
down again | in 2 


great violence upwards falls 


that the water which was raiſed by the fall 


many hours without deſcending ægain to its 


ancient Channel? -But the Scriptures aſſure us 


that the water in Noah's Flood continually 
encreaſed, and prevailed on the Earth for 
the ſpace of one hundred and fifty days; 
it is plain therefore, that for this very reaſon 
the Flood of Noab could never be produced 
2 fall of this outward Cruſt of che 


HERE are two ſort of Arguments 


| that may be brought againſt the 
Theory, the one depends only on the prin- 
ciples of Reaſon and Philoſophy, the 
er on the 2 the writings. of 
Moſes but theſe which might * 
from Moſes would be of no force againſt the 
Theoriſt ; * ſince he denies the of his 
narrations, which he imagines to be invented 
by that excellent Law-giver to pleaſe and 
amuſe the Jews: I have therefore in this 
Treatiſe only made uſe of Arguments which 


* 


dre drawn om Philoſophy, which he can- | 


* Arcbgologes Philoſopb. p. 320, 321. 
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not refuſe to admit ſince he a 


The. Conclufion. 


for the Truth of his own Hypotheſis. 
Becauſe the Theoriſt tells us, that all 


things were made according to the three 
Mathematical ſciences of Arithmeric 


| netick, Sta- 
ticks and Geometry, and that to underſtand 


the manner of their compoſition, we muſt 
| EIA in the ſearch of chem by the ſame 


rinciples, and reſolve them into theſe again; 


I thought therefore I might fairly examin his 


Theory by the rules of thoſe three Mathe- 
* Sciences; and I hope that I have 
ſhown, that it is built on principles which 
are directly repugnant to each of But 
becauſe Arguments drawn from the Mathe- 
maticks are not ealily underſtood by thoſe 
that are unacqual with that Science, I 


have endeavoured, to chooſe only thoſe Argu- 


ments which are plain and obyious and which 


depend only on Arithmetick and the com- 


mon principles of Hydroſtaticks; ſo that 


8 one or two places, there is nothing 


in t 


Treatiſe but what may be eaſily un- 
derſtood by thoſe who — a rate 


knowledge in theſe Sciences. | 
The points I have examined 2 o 
n of the 


theſe rules are, Firſt, the Originatio 
Earth from a Chaos, which hy is delivered 


ppeals to them, v2 


down to us by Moſes, muſt be undoubtedly | 
owned by thoſe os acknowledge the Di- 
date a e e . Bar pi 

ITneoriits method ot forming the Word 
ori e eee 


not 


5 
4 
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not able to the Miſaick Hiſtory; fo 1 
think I have ſhewed that it is repugnant alfo 
to the Laws of Nature and Gravitation, which 
by his method could never have produced 
any habitable World. 
240% The form of the Antediluvian World, 


which the Theoriſt ſays, was ſm ar, 
and uniform, without mountains without 
'a Sea. This he aſſerts to be a nec con- 


; _ ſequence of its riſe from a Chaos; but I have 
proved that it is not ſo nec „ that an 
Earth ariſing from a Chaos, fhould be uniform 
and ſmooth as he ſuppoſes. I have alſo 
ſhewed the'great uſe of Mountains, and how 
neceſſary they are for our ſubſiſtance in the 

reſent Earth, and that they are fo far from 
being placed here without deſign, as the 
Theoriſt imagins, that there is ſcarce any 
thing in nature that ſhews more of wiſdom 
and contrivance than they do, Der abſo- 
lutely neceſſary for the furniſhing and main- 
raining Rivers with freſh' waters; which is a 
demonſtration that they were 1n the primitive 
Earth as well as they are in our. 

34% The right pofition of the Earths 
Axis, which I have proved to be ſo far from 
being excellent and fitted for a Paradiſiacal 
World, that it would make the greateſt part 
of the Earth not habitable. I have alſo en- 
quired into the great advantages we res 
from the preſent poſition of the Earths Axis, 
which is by far preferable to any other, cb 
391 & 5 
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cally to the perpendicular poſition of the 
Axis of the to the plane of che 
Ecliptickx. | 


4thly, The method the Theoriſt has found 
out to form the Antediluvian Rivers when 
there was no Sea to furniſh them with waters, 
or any Channel or Ocean to receive them. 
This I have proved to be impoſſible on ſeveral 
accounts fince the heat of the Sun could 
never bring up ſo much Vapour from the 
Abyſs, as would be neceffary to furnith all 
the Rivers of the Earth with water; and tho 
we ſhould grant that Vapours were drawn 
from 55 Abyſs in places poll 3 
as he ſuppoſes, yet it is im e that | 
ſhould on reach the Poles, there to i 
the Springs from which the Rivers were to 
run; Or if Vapours were once brought to the 
Poles by whatever cauſe we can imagin, yer 
it is impoſſible that they ſhould ever run 
back from the Poles ro rhe Equator ; ſince 
according to him the Earth was perfectly 


ſmooth and uniform without any upper 


unds from whence the water was to 
dend to the lower places of the Earth. 

5thly, The Figure of the Earth which the 
Theoriſt rightly affirms not to have been 
exactly Spherical, becauſe at the Commence- 
ment of the Diurnal rotation, it -being Fluid 
all the parts of it would endeavour to re- 
cede from the Axis of their motion: but as 
he has gueſſed chat it did ſettle —_— 

| 00g 
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long Spheroidical or Oval Fig 
other account, that I know of, but becauſ 


deſign, ſo I think I have clearly eno 


The - Conclufion. | 


e, on 1 


he thinks ſuch a one would beſt anſwer hi 


de. 
monſtrated, that the Earth has formed it ſel 
into a quite contrary Figure, whoſe Axis j 
ſhorter than the Diameter of the Equator, 
and I have proved from Obſervations, tha 
the Earth is really of ſuch a Figure. 

th, The cauſes the Theoriſt has 
for the breaking of the outward Cruſt which 
he affirms to done by the great heat d 
the Sun. But this I have clearly proved v 
be a cauſe altogether inſufficient for ſuch a 
effect, ſince the heat of the Sun could never 
reach ſo far into ſo thick a Cruſt as to he 
reat enough to raiſe water into Vapour, 
Bur laſtly, granting the Cruſt to have been 
broken, and to haye fallen down into the 
Abyſs, yet I have proved from the Fheoriſt 
own Principles, that there could follow no 
Univerſal eluge, there being not ſo much 
water in the Abyſs. as was ſufficient to cover 
the face of the whole Earth. _ 
Throughout the whole Examination, ! 
have obſerved the Theoriſts advice, and have 
conſidered only the ſubſtance of the 'Theory 
without making any excurſions upon thi 

that are accidental and collateral, which as 
ſays do not deſtroy. his Hypotheſis. Theſe 
are the main foundations on which | his 
Theory is built, and ſince I have prowe 
| em 


dh > «t «<< . to, © wa @. 


ſorpriſing Images 


dhe Concliſon. 


them all to be not only precarious, but im- 
poſſible, his whole Hypotheſis muſt fall with 
them. Perhaps many of his Readers will be 
ſorry to be undeceived, for as I believ 
never any Book was fuller of Errors a 
Miſtakes in Philoſophy, ſo none ever a- 
bounded with... more beautiful Scenes and 
of Nature; but I write only 
to thole who might perhaps exper co find a 
true Philoſophy in it. They who read it as 
an Ingenious Romance will ſtill be pleaſed 
with their Entertainment. 


— oF ay. 
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Theory of the Earth, 


HO” I think it impoſſible to give: 
True and Mechanical account, df 
that great Deluge of waters which 
once overflowed the Face of the whole Earth, 
it being a work not to be performed without 
the extraordinary contrivance of the Divine 
wer; yet I cannot but acknowledge that 

r. Whifton the Ingenious Author of this new 
Theory of the Earth, has made greater diſco- 
veries and 2 on more Philoſophical 
Principles than all the Theoriſts before him 
have done. In his Theory there are ſome 
very ſtrange coincidents which make it - 
deed probable, that a Comet at the bY 


eee. eee „ eee c=SSro”ns< we compo 


Theory f the Earth. 


of the Deluge paſſed by the Earth. It is 
ſurprizing to. obſerve the exact correſpon- 
dence between the Lunar and Solar year, 
upon the ſuppoſition of a circular Orbit, in 
which the moved before the Deluge. 
It cannot but raiſe admiration in us, when 
we conſider tlat the Earth at the time of 
the Deluge was in its Persbelion, which would 
be the neceſſary effect of a Comet that 28 
by at that time, in drawing it from a Circu- 
lar to an Elliptical Orbit. This together 
with the confideration that the Moon was 


time, as equally attracted with the Earth 
when . — paſſed by, ſeems to be 2 
= convincing Argument that a Comer 
came very near, and paſſed by the 
Earth, on the day the Deluge began. | 
But notwithſtanding this, I believe it will 
be evident by the following conſideratio 
that a Comet could never have kad 
thoſe various effects that Mr. Whifton has at- 


tributed to it; and it will alſo further — 


that the Deluge was the immediate wor 

the Divine power, and that no ſecondary 
cauſes without the interpoſition of Omni po- 
tence, could have brought ſuch an effect to 
paſs. But firſt I will make ſome Remarks on 
the Origin of the Primitive Earth, and 


was formed, | 
| r. 


exactly in ſuch a place of its Orbit at that 


method by which Mr. #hi/ton ſuppoſes it 
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Remarks on Mr. Whiſton's 


Mr. Whiftor's firſt Hypotheſis is, that the 


antient Chaos, the Origin of our Earth wa 
the Atmoſphere of a Comet; but this ſuppo- 
ſition, tho” he endeavours to prove it 
ſeveral Arguments, doth not ſeem probablg 
for the reaſons following: Firſt 'the' Serig. 
tures repreſent the Primitive Antient Chao 
as a very dark and obſcure Body; for they 
fay, that it was without form, and Void; ahi 
that Darkneſs was upon the face of the: Deep 
this will er a by the next vert 
where God is faid ro have made light uf 
the firſt day of the Creation, which is a thy 
po was none before that time 
t that the whole Chaos was originally 


dark and confuſed heap of Bodies. No- it 
is certain, by the Teſtimonies of all thoſe 


who have made any Obſervations about 


Comets, that their Atmoſpheres are ve 


bright and luminous Fluids through Which 
the beams of the Sun diffuſe themſelves 
very freely, and many of them are again re- 
2 — — : JO i —_— we con- 

er their pellucidneſs, and t quantity 
of Light which paſſes through them, with 
out reflection, it is not eaſy to imagine how 
they ſhould appear ſo lucid to our Eyes. Not 
do J believe that it is poſſible ro find among 
all the pellucid Bodies of our Earth ay one, 
which being placed at the ſame diſtance 
from us, as the Atmoſphere of Comets are, 
would appear ſo bright, or reflect the 7 
* bs | 0 


Theory of thi Earth. 


obſerv that diaphanous Bodies are not ſo 
luminous, nor do they reflect light in ſuch a 
quantity as it Is ref] from opake Bodies. 


1 


2 


perceive a Comet, is only reflected from che 
top 2 and that it doth not 
paſs through the Body of it to illuminate all 
the other parts of it, which are therefore in- 
volved in thick darkneſs; for it is evident that 
light paſſes clearly through the whole Body 
& the phere, and illuminates the central 
ſolid, which ſtrongly reflects the light to us 
back again. | . ; | 1 140 06.30 7 
I know Mr. Whifton ſuppoſes, that this 
great darkneſs mentioned in the Scriptur 
proceeded from the ſubſiding of the vaſt 
Denſe and heavy Fluid, or large Ab 
which he ſays encom the central ſoli 
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of Earthly, Watery, and Airy icles,” in- 
hn Ring all — Rays of 


tercepting an | 
light winch upon it: but this I think 
doth not well agree with the tenour of Scrip- 
ture, which repreſents the Chaos in its very 
Original ſtate, as involved with darkneſs and 
obſcurity. It is alſo to all the an- 
cient Traditions we have about it, which re- 
preſent yea _u dark and "cry heap of 
Bodies, very beginnin its exi- 
are, ſtence, till the dee et the Ciearion or For- 
igt mation of the Earth. It is plain alſo. that the 


Abyſs 


It cannot be ſaid that the light by which we 
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ſo ſtrongly as they do. For it is eaſy to be 


and was it ſelf covered over with a collection 
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Abyſs or Deep mentioned in Scripture, coul 
_ that * and heavy fuid Mr. 5 
ſpeaks of, on which he ſays the upper 
our Earth is founded; it being certain, thy 
the Scriptures are to be underſtood of 2 
Abyſs which was then dark, and afterward 
when light was c was illuminated and 
made viſible. For when light is ſaid to hay 
been made, without doubt we muſt ſappals 
that it was produced in ſome place Which 
before was involved in darkneſs, and 'the 
expoſed to the light, which can never agm 
with Mr. Whifton's Abyſs, which he makes ty 
be encom with a denſe and o Cui 
mags impenetrable by the light of the 
un. It appears therefore, that this darkne 
mentioned in the Scriptures muſt be undes 
ſtood to be ſomewhere elſe than on the Sur 
face of a denſe and heayy fluid that ſurround 
the central ſolid. | i 31 6h Wd 
It is alſo to be obſerved; that it is not tal 
to conceive how theſe Earthy, Watery, and 
Airy particles, ſhould fall ſo thick and 2 00 
one another, as would be ſufficient to in 
tercept all the light which fell upon them 
and quite darken the Atmoſphere, without 
ſuffering the leaſt glimmering of light to 
pu through them. For as Mr. Whifon ob- 
ſerves, the heat of a Comet when it paſſe 
its Peribelion is 10 exceſſively great, as to laſt 
many thouſand years; and we cannot doubt 


but that great commotion and confuſion are 
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which jc raiſed by this heat muft laſt pro- 
portionally, and as the heat doth gradually 
decreaſe, ſo muſt the commotion in the At- 
moſphere decreaſe Ea Balk by which 
the — ſolid and Bodies 3 ſoon» 
eſt fall down. N would think that it 
would not be the work of one or two years, 
but it would require ſome thouſands of years 
after the ſolid Bodies firſt began 70 fall,” be» 
fore the Atmoſphere could ſettle tt. ſelf into 
a regular and uniform Body. And therefore 
ſince all theſe diaphanous and ſolid Bodies 
= boy; 2 e wag rye 18 ſo 
_ egrees on the A and ſince 
ed — 9 were all there, Py 
oP to — the 1 1 rhink that 
by their flow deſcent, 9 
would not fall ſo thick: u | 
but that the Comers Atmoſph ere: —— ſl 
8 and Bid by che light of 
But if I ſhould c 70 Mr. E fte, chat 
there were ſuch dark and thick — in the 
2 — of the Comet as were ſuſſicient to 
the light that ſhould be derived 
pe the Sun; yet if we conſider that 
de Sue il of 4 Comer bo: (OP 
which by reaſon of its near approach to 
Sun, is ſcorched and burned very 1009 
hear, and that all ſolid and ha bodies When 
they are e to any conſiderable degree 
are n luminous; we muſt acknows 
L | ledge 
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eſe ſolids, 
conſiſt of Stones, 
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any — 
melted 
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il, which delt eren the ce. ONT 

was cooled, would appear in the form 
of Glass; by which ir is plain, that thoſe 
Bodies never were in the Atmoſphere of 
N. ee never 
to us in che form-they dre in 


« price jon aſſs that chere ate very 


many, very conſiderable Phenomena of 
nature, Which require a central force, or in- 
ternal heat, warm ſteams 8 
irom the centre to the circumference ;- and 
_ he ſeems to be 
wdwards method of raiſin ing \ 
the Earth to furniſh the Ri 
— — 44 

cally accounted for, by 
terior ſolid of che Earth 
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148 Remarks on Mr. Whiſton's 
tenſe on the oppoſite fide: Since then we ſee 
that an intenſe heat is not able to penetrate 
through a ſtone wall, how can we ſuppoſe, 
that it ſhould diffuſe it ſelf through a denſe 
and heavy fluid, an hard and diaphanoy 
Cruſt of ſome hundreds of miles thickneſs ? 
I éknow none of the Phenomena of nature 
that do neceſſarily require a central fre, 
For as to burning Mountains and Volcano}, 
if Mr. Whiffon will be pleaſed to conſul 
Borelli de incendiis Montis Atne, he will eaſily 
be convinced, that its fire doth not proceed 
from the Centre, but that its kindled ven 
near the ſurface of the Mountain. And s 
for Rivers, I believe it is evident, that they 
are furniſhed by a ſuperior circulation of V+ 
pours drawn from the Sea by the heat of the 
Sun, which by Calculation are abundantly 
ſufficient for ſuch a ſupply. For it is certil 
that nature never provides two diſtin&t ways 
to produce the ſame effect, when one wil 
ſerve. But the increaſe and decreaſe d 
Rivers, according to wet and dry Seaſon 
of the year, do ſufficiently ſhew their Orig- 
nation from a Superior circulation of Rain 
and Vapours. For if they were furniſhed 
Vapours exhaled from the Abyſs th 
ſubterraneous Pipes and Channels, I ſee 10 
reaſon why this ſubterraneous fire, which al- 
ways acts equally, ſhould not always equally 
produce the ſame effect in yy that 
it does in wet. Beſides this, the Mour 
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tainous Columns are erected not on the Sur 

face of the water, but ſtand immediately on 

that denſe and heavy fluid which covers the' 

central ſolid; I cannot eafily conceive how” 

water ſhould eyer come to the bottom of the 

Fiſſures to be raiſed into Vapours. Nor can 

well conceive that prodigious- heat, that 

muſt be ſufficient to raiſe as much Vapour a 
through ſome ſmall Fiſſures in Mountains as 3 
the heat of the Sun is able to do from the | = 
whole Surface of the Sea. © | 

I know the maintainers of this Opinion uſe 

to 2 that there are Springs and Foun- 
tains on the tops of Mountains, which cannot 
eaſily be maintained by a Superior circulation 
of Vapours: but I beg thoſe Gentlemens 2 
don, for I can give no credit to any ſuch 
Obſervations; for I am well aſſured, that 

there are none of thoſe Springs in ſome places 

where it is ſaid they are. And particularly. _ * 
that Learned and diligent Obſerver of Nature N 
Mr. Edward Lloyd the Keeper of the Muſæ- 3 
um Aſbmoltanum aſſured me, that throughout 

all his Travels over Wales, he could obſerve 

no ſuch thing as a running Spring on the top 

of a Mountain. On theſe confiderations, 1 

think it is not in the leaſt probable, chat 

Rivers and Springs proceed from Vapour, 

that is, raiſed by a ſubterraneous heat through 

the Fiſſures of the Mountains. . 

1 come now to conſider the way Mr. 

Whifton makes uſe of, to explain the for- 

ls L3 mation 
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Which he ſays in the My{aical account of the 


Remarks on Mr. Whiſton's 
mation. of the Sun, Moon and Stars, by 


Creation, no other thing is underſtood: than 
the rendering of them viſible and conſpicuous 
to a SpeQtator on the face of the : for 
before the fourth day according to him, the 
Air was much crowded with thick and opake 
Cl which would very much darken the 
face of the Earth, and keep a Spectator on it 
from being able to perceive either Sun, Moog 
or Stars, which were created long. before that 


time. In this I think Mr. Nhiſton has 


not exactly obſerved his firſt Poftulatum, via. 
that the obvious and literal ſenſe of Scriptute 
is the true -and real one, where no evident 
reaſon. can be given to the contrary. - For 
ſince the formation of the Sun and Stars at 
that time was poſlible, and the Scriptures 
poſitively tell us, that they were made by 
God Almighty at that time; I think there can 
be no evident reaſon given which will be ſub 
ficient to juſtify ſuch a torced and ftrained ſenſe 
as he has here put on the words of Scripture, 

But tho' I ſhould ſuppoſe that the literal 
ſenſe of Scripture did not in the leaſt con- 
tradict ſuch an expoſition, yet it a to 
be impoſſible on his Hypotheſis for theſe 


reaſons, | Firſt, I have already proved that the 
Atmoſphere of a Comer is a very clear and 


llucid Body that doth freely admit both the 
ight and hear of the Sun through it; and 
conſequently there is no doubt to be * 
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Theory of the Earth, © 
but that an Eye placed within would have 
8 le and conſpicuous to it. 
It is evident refore, granting this H 
theſis of the Earths formed Gon the 
Atmoſphere of a Comet, the Myſaick ac- 
count of the formation of the Sun and Stars 
can never be underſtood of rendering them 
viſible ; ſince according to ſuch an Hypotheſis 
they muſt have been always ſo. 


24ly, Whatever Mr. - Whiffon may imagin 


of the Sun, yet it is certain that the Moon 
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at the time of the Aale Creation was: 


— * at leaſt placed in its orbit, 
. woes oo for nd 


Comets have an 3 lanets which 
move round — 8 — | 
not before that time 
but Was really at 


Creation, if not . yk 
leaſt brought into a new orbit, and 
move. about us to give us Light in th 

time; we muſt neceſſarĩ ly —— Ty wan 
when God is ſaid — made the MM 
there muſt be ſomething more underſt 


he 


DEE 


than a mere rendering of it viſible; and be» 


cauſe the word Made, is equall *pplyed in 
> Mr * 


Scriptures both ta the Sun and M 
is no doubt but that it is to '0 be dae 
— rw of both, that 
one, vis. 


when up orig they are ſaid to be made 
Maas day of the Myfaick Creation, 
L 4 : : 34h, Mr. 


is in a literal 
hat they were really Created. 
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zahy, Mr. Whifton ſuppoſes that the Sun 
a&ted ſo very ſtrongly the ſecond day ei 
the Creation on the that it was able 
to draw a prodigious quantity of V apourg 
into the Air, ſuch as were ſufficient eno 
when they fell in Rain, to produce all 
Seas, Lakes and Rivers that were in the 
Primitive Earth: but how the Sun could 
have ſuch an extraordinary influence on the 
Earth without being viſible, is a queſtion 
which 1 believe cannot be eaſily anfwered; 
for there is a great difference between the 
heat of the 'Sun when it ſhines bright and 
clear, and its influence when it is obſcured 
with Clouds and Vapours; Indeed one would 
think that it would require a prodigious heat, 
to elevate ſuch a 2 of Vapours in one 
half year, as would fill all the Channels of the 
Seas and Lakes with water. I am ſure that 
the Sun now when it is brighteſt is not able 
to perform any ſuch effect; for if we ſhould 
collect all the Rain that falls in che ſpace of a 
year on the ſurface of the Earth, it would not 
riſe, on the whole ſurface of the Earth, above 
a foot and a half high; which is not enough 


10 make the thouſandth part of an Ocean. 


| was capable on the 


Since 1 Mr. Vbiſton, the Sun 


cond day, to perform an 


effect ſome hundreds of times greater than its 


able to do on our 


hear when it ſhines cleareſt and brighteſt is 
Earth, I think we may un- 


doubtedly conclude that it muſt have been 


vifible 


ngen 
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viſible even at that time; that is, it muſt 


| 153. 


have been viſible before it was ſaid to have 


been made, which cannot be imagined in 
whatever ſenſe we take the word made. 


Indeed I cannot but think it ftrange, that 


Mr. Whifton ſhould ſuppoſe, thar there was 
ſome hundreds of times more water drawn by 
the heat of the Sun in one half year, than 


there is now exhaled from our Earth in 


2 ey Fw he me — ac- 
knowledges, that we do eve en 

more of = Heat and Light ie —, Pe 
tive Earth _ be ſuppoſed to have done for 


a conſiderable | r time: this I confeſs 


ſeems to me, to be a very wonderful and un- 


accountable  effe&t, and not at all proportional 


to its cauſe ; but if he will ſuppoſe that it was 
really fo, I need not argue much againſt it, fince 
I am ſure, ſuch a ſuppoſition mult neceffarily 
allow the Sun to have at that time viſible. 

Mr. Mi ſton's third Hypotheſis is, that the 
diurnal — of the — did not com- 
mence till aſter the fall; ſo chat till that time, 
Days and Years were exactly equal and the 
fame; the Earth havi — other motion but 
is annual one round t un, all the World 


would have for one half of — year a continual 


Day, and for the other a continual Night. Here 
I muſt freely own my ſelf to be one of thoſe 
Readers to whom Mr. Whifton ſays this aſſer- 


tion will appear one of the t of Para- 


aſt *. pro- 
digen 


—_ foy be when I conſider 
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digious cold that muſt be occaſioned on the 

Earth, by the total abſence of the Sun for one 

half year together, I think that it would be 

ſo exceſſively great, as that 'twould have been 

impoſlible to be endured by Creatures made of 

Fleſh and Blood. We are extreamly ſenſible 

of the great cold we ſuſtain by having our 

Night in the Winter ſixteen hours long, but 2 

it is nothing to what it would be, were the Sun 

for half a year together abſent from us: | how 

cold and rtable a darkneſs muſt that 

have been in which our firſt Parents paſled 

the one half of their Paradiſaical lite, when 

; in the other half they muſt have been ſcorch- 
ed and roaſted with the immenſe heat of the 
Sun, which ſhined on them continually for as 
long a, time, as they were before in the dark, 
This heat in my opinion, would have quite 
withered -the Herbs and Plants which were 
then deſigned to be the food of Mankind; it 
would have forced our firſt Parents to ſeek 
for ſhelter in Dens and Caves, which would 
have been, in ſuch a ſtate, more convenient 
than the Garden of Eden; and it would have 
been altogether as unſupportable as the 
former cold. It is evident that ſuch a ſtate 
would be ſo far from being agreeable with 
that happy and pleaſant Paradiſaical life which 
our fi arents are ſaid to have lead in their 
ſtate of Innocency, that the Legend-makers and 
Poets, thought it -a fitter repreſentation. of 
Hell and its Torments, than of that ſtate of 
4 hlappineſs; 
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Theory of 'the Earth. 
9 ; ſome of them having feign'd that 
there were Ghoſts brought from Hell 3 


e to inform us on a great part 
miſeries of the damn d conſiſted in . being 
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irven from extreme hor places ro extreme | 


hene fs Argum 
ere is one very convincin ent 
inſt this ſuppoſition ariſing . the con- 
etarion of the nature of Animals, whoſe 
Blood and other liquors that run in their 
Bodies. are not able to endure two ſuch 

ſites as the extreme heat cauſed by the Sun 
while it ſhined for one half year without in- 
termiſſion on the ſame — hy the extreme 
cold that muſt ariſe h his 2 — 
the ſame time. For if — ſhould ſuppoſ 
theſe animal liquors were of ſuch a a Le eon 
tution and internal heat as not to be frozen 
by an extreme cold, yet it is certain that 
they muſt evaporate and be exhaled by the 
extreme heat came after it in the da 
time; or if they were able to ſuſtain ſac 
an extreme heat. without evaporation; then 
without doubt they could not preſerve them- 
ſelves from freezing in an extreme cold 
which they muſt have ſuffered in ſuch a 
Winter or half a years night. 


I know there are Animals which live near | 


the fire, and are able to endure an extraordi- 
nary heat; as there are others that live near 
the Pole and in very cold Climates: but it is 


xt imaginable there can be gay. ach r 
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can live both in exceſſive heat and exceſſive 
cold; it being impoſſible that ever they can 
endure two ſuch oppoſite extremes. Tho 
this ſeems to be a very preſſing difficulty 
againſt ſuch an Hypotheſis, yet there is ano- 
ther that I think as inſolvable, ariſing” from 
the conſideration of the nature of Plants. 

We know that there is a certain determi- 
nate degree of heat neceflary for the pro- 
duction and vegetation of moſt Herbs, and 
for the ripening of their Seed fo that a lels 
degree of heat would never bring the Plant 


to — and a greater would quite 


wither ir before its Seed could be ripened and 


fit for the production of a new Plant of the 


theſe Plants; ſo that by reaſon of che great 


fame ſpecies. It is eaſily obſervahle how 
great difficulty there is, and how much pains 
muſt be taken, by hot beds, and other arti- 
ficial helps to raiſe Plants in this Climate, 
which are tranſplanted hither from the Torrid 
Zone : but this difficulty proceeds no doubt, 
from the want of ſuch a due influence of the 


Sun as was ' neceflary for the production of 


difference between the heat which they had 
in their own proper Soil, and that which they 
8 of here, it is hard to bring them 
to perfection: but if we ſhould ſuppoſe this 
alteration to be ſome hundred of times 
greater than it is, without doubt we ſhould 
conclude it impoſſible for any fuch Plants to 


grow wich fo little a degree of heat, 50 


Nis 
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nd 


SE Te 


2 STS ES . 


this muſt have been the true caſe of the Plants 
in the Primitive Earth: Ar firſt before the di- 
urnal rotation of the Earth began, they ſu- 
{tained a degree of heat ſome hundreds of 
times greater, than the greateſt heat we have 
in Summer; but after the Earth began to turn 
round its Axis, che heat and action of the 
Sun on them came to be of the ſame force 
and tenour that it is of at ge". bur I have 
obſerved before, that all plants and Herbs re- 
quire a certain determinate degree of heat 
and influence from the Sun; and as a much 
greater heat will wither them, ſo leſs will 
never bring them to perfection: on which 
account it ſeems to be naturally impoſſible, 
that eber any of theſe Plants, whoſe nature 
and conſtitution was fitted for the heat of che 
Sun, before the commencement of the Earths 
diurnal rotation, could ever be brought to 
perfection aſter it began to turn round its 
Axis in the ſpace of twenty four hours, by 
which the 2 of the Sun would be ve 
much leſs than before. If therefore the Ear 
had no diurnal rotation till after the fall; 
and if then only it 4 turn round its 
own Axis, there muſt have been ſuch great 
and extraordinary changes and alterations of 
heat and cold introd by this new rotation, 
as would neceſſarily require new Species of 
Plants and Vegetables of different natures 
from the former ones, which would better 
agree with the new rotation and W 
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upper Cruſt of the 


height, when the Comet was 
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of the Earth, and the action of the Sun, 
. God Almighty muſt have created 

— different lers * Plants, or at leaf 
— quite altered and changed the natures of 


the old ones, which we can hardly imagin to 
be done. 

It is on the account of theſe reaſons that 
cannot be induced to believe Mr. Whiſtow's 
Hypotheſis, that the Earth had no diurnal 
282 


before the fall, to be probable; it 
eeming to be far more ble to the 
Laws of Nature and Philoſophy, that the 
Earth received both its annual and diurnal 
motions at the ſame time, via. when it was 
firſt Created. 

Theſe are the chief and principal Remarks 
that I have made on the Original State and 
Formation of the Earth; I will now briefly 
conſider his 'Theory of the Deluge which ls 
in ſhort thus. | 

He ſuppoſes that à Comet at the time of 
the Deluge came very near and paſſed by the 


Earth; that the Comet, when it came below 


the Moon, would raiſe a vaſt aud ſtrong Tide, 
both in "pp hr ch 2 were then on the Sur- 
face, and in the Abyſs, which was under the 
after the ſame man- 
ner as the Moon \ doth at preſent in the 
Ocean; that this Tide begin to; riſe 
and encreaſe all the time of the approach of 
the Comet; and would be at its greateſt 
Jorg > leaſt 
diſtance 
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Theory of the Earth. - 
diſtance from the earth. By this tide and 


the attration of the Comet, he ſu that 
5 OE 


rather an exaQtl . . | 
being much large 4 than > Fam fi 
5 erica ich lay 


one, the — cruſt of earth, 
upon it, muſt conform it lr to the _ 
figure, which it could not do as long as 
uin'd folid and conjoin'd ; and eee 
it * mut of nece neceſiey by th the violent force of 
the tide be fir and broken, and have 
innumerable fiſſures made quite + through | it. 
Aſter this he ſuppoſes that the Comet in its 
deſcent towards che ſun paſſing cloſe by the 
body of the earth involved it in its Atmo- 
ſphere and tail for a conſiderable time, and 
left prodigious quantities of condenſed and 
vapours on its ſurfac 28 
which vel ve g very much rig d after their 
primary fall, be immediatly drawn up 
into the Air again, and afterwards deſcend in 
violent and outragious Rains 
and would be the cauſe of the forty days 
rain mentioned in Scripture. 'The other great 
Rain, which together with the former, laſted 


8 — was Oceaſioned 
by the Bards? being involved a 


dank rom, time in * Comets tail; from which, 
and from its Atmoſ he derives one half 


of the water, which ſerved for the Deluge. 


The other alf n eee Wis" eee 


from 
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upon the Earth; 
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from the ſubterranevus Abyſs, the - fluid 
whereof he ſays was forced upon the Sur- 
face of the Earth, by the vaſt and prodigious 
pretiure of the incumbent water that was de- 


Tived from the Comets Atmoſphere and Tail, 


which he ſuppoſes, would preſs downwards 
with a mighty force, and endeavour to fink 
the outward Cruſt of the Earth into the 
Abyſs: by which vaſt quantities of the ſubs 
terraneous fluid, would be forced and raiſed 
upon the Surface of the Earth, through the 
racks and Fiſſures, that were made in the 
Cruſt by the violence of the Tide in the 
Abyſs. By theſe methods Mr, Whi/fon ſup- 
es that there was water enough brought on 
the Surface to cover the face of the whole 


Earth for the perpendicular height of three 


miles, that is, above the tops of the higheſt 
Mountains. But he further ſuppoſes, that 
neither that water which was deriyed from 
the Comet, nor that which was forced up 
from the bowels of the Earth, was pure Ele- 
mentary. water, but rather a thick and muddy 
fluid, which he ſays beang heavier than water, 
ſunk to the bottom and covered the Earth, 


for the depth of 166 feet. After having thus 


formed the Deluge, his next great work is 
to remove theſe waters which were brought 


on the Earth; and this he ſuppoſes to be per- 


formed by a wind, which dried up ſome, and 


forced the reſt through the Cracks and F * 
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6f the Earth into the Abyſs, in which a great 
part of them had been before, | and rom 
whence they were de rive. 
Theſe are the ſuppoſitions by which Mr. 
Wbiffon pretends to account for all che Pha» 
nomena of the Delu Bur tho” I can 
eaſily allow the firſt Hypotheſis to be true, 
uz. That a Comet at the time of the Deluge 
came very near and paſſed by the 3 
ſince its approach at that time is not only 
made poſſible but alſo very probable by him; 
yet I cannot admit of the particular explica- 
tions he has given of ſeveral of the Phenos: 
mena of the Deluge; a great many of them, 
3 he has tor 7-5 them, ſeeming. to be no 
_ agreeable to the Laws of Mechanicks 
For fr, eh eta exten, th © Cm, 
or ' tho” it is | a F 
when it paſſed by the Earth, would raiſe a 
very ſtrong and prodigious. Tide in the Seas 
that were then on the Surface; yet I cannot 
perceive that ſuch an effe&t would be pro- 
duced in the Abyſs, which he ſuppoſes to be 
a denſe and heavy fluid encompaſſed on all 
ides with a thick and ſolid Cruſt of Earth 
lying cloſely upon it. For Tides being only 
violent ſwelling and motion of the Waters 
produced by the attraction of ſome, great 
Bodies that come near them, if we ſhould 
ſuppoſe that the waters were every Where 
{ur up within a ſolid Orb lying on them, ſo 
that there were no 1 or ſpace any for 
| | | em 
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them to move in, it is plain that in ſuch 4 
caſe: there could be no Tide Or agitation of 
the waters, but they would remain in the 
ſtate they were in before; nor could they 
preſs ſtronger on that Orb which encloſed 
them, than Sand, Gravel, or any other firm 
and hard Bodies would do, that could fil 
their place; all Bodies whether firm or Fluid, 
being equally attracted, when the artraCting 
Body is at the ſame diſtance from them. This 
being then the true caſe of the Abyſs, which 


Mr. Whiften ſuppoſes to be encloſed by: the 
thick ſolid and Cruſt of the ; 
which preſſing ſo cloſe it as to leave no 


void ſpace, at leaft not ſuch a one as would 
make room enough for any conſiderable com- 
motion of the waters; and becauſe fluids ate 
not more attracted than folids are; it is plain 
that by the Tide of the Abyſs, and the attra- 
Etion of the Comet, there could never be pro- 
_ duced any greater effect on the Cruft, which 
encompaſſed the ſubterraneous fluid, than if 
the whole Earth had conſiſted of firm and 
ſolid matter, without any Abyſs. It is cer- 
tain therefore, that ſince there was no tide in 
the Abyſs, there could be no cracks ahd- fi 
ſures made in the Earth by it. | 
To explain the great rains, which fell on 
the Earth during the time of the deluge, 
Mr. Nhiſton aſſumes a propoſition which I be- 
lieve he can hardly prove, viz. that after the 


Earth was involved in the Comer's: Atmo- 
Fm ö iſphere 
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ſphere and tail, and had acquired a ptodi- 


gious quantity of condenſed and expanded 


Vapours that fell on its ſurface, a great part 
of them being much rarify d, would | 

up again into the Air, and atterwards deſcend” 
in violent and outragious rains. Now if we 
conſider the incredible velocity, with which 
theſe Vapours deſcended (which Mr. Whi/for © 
calculates to be ſo great, that they deſcended 
eight hundred and ſixty eight miles in a 
minute) and the great reſiſtance” they met 
with in their deſcent through the Air, and 


the force by which they fell on the ground; 


we muſt neceffarily acknowledge, that they 
muſt have been condenſed ny, turned into 
Water, by ſuch a reſiſtance and fall. For it 
is certain, that W Venus fall, chey muſt 
meet with a great check and refiftance from 
the Air, by which their parts will be greſſed 
cloſe 1 0 and as their velocity encheaſes, 
ſo would the reſiſtance and their denſity cill 
at laſt their parts come to be as cloſely united 
as it is poſſible, and then they d fall in the 
form of Water. Thus it is Without doubt, 
when it rains; for we muſt not rg that 
min drops have the fame form and denfity in 
the Clouds with which they arrive at the 
ground, for Water being of a greater inten- 
live gravity than Air, it is iumpothble, chat 
it ſhould be ſuſtained 


i into Vapour... Now it is plain by 
ervations on the Bareſcope, that, when- 
M 
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in it, but When it is 
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eyer the Vapours begin to deſcend, the Air 
is lighter than it was before; it therefore not 
being able to ſuſtain them, they muſt fall to 
the ground; but in their way they meet with 
a great reſiſtance, and check from the Air 
— ſo muſt neceſſarily be condenſed and fall 
in drops of Water on the ground. And fince 
the reſiſtance of the medium is always as the 
ſquare of the velocity with which the Body 
moves through it, and becauſe the velocity of 
vapour which fell from the Comer to the 
Earth, muſt have been according to Mr. Whi- 
fon, ſome thouſands of times greater than the 
velocity with which common Vapour or Rain 
en it muſt needs follow, that the reſi- 
e the Vapour, which was derived from 
the Comet, mer with, was ſome millions of 
ones greater than the reſiſtance of common 
apour when it deſcends; but the reſiſtance 
of common Vapour, when it deſcends, is 
great enough to condenſe it into water; it is 
evident therefore, that all ſuch Vapours as 
deſcended from the Comet muſt have been of 
neceſſity condenſed into water long before 
they ever touched the Earth. Seeing then 
they deſcended on the Earth in the form of 
water, and ſeeing there was no ſufficient cauſe 
that could immediately raiſe and mount them 
up again, the heat of rhe Sun not being great 
enough for ſuch an effe&; it is plain, that 
they could never riſe up again to produce the 
forry Days Rain mentioned in Scripture, 
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© Theory of the Earth. 
Mr. Whiftos having, as he 
plained the great Rains, which fe 


the Univerſal flood. This he ſuppoſes to be 
performed by the vaſt quantity of waters, 
that had deſcended. from the Comer, whic 

he ſays, being of a prodigious weight woul 

preſs the Cruſt of the Earth downwards with 
a mighry force, and endeavour to fink it 
deeper into the Abyſs; by this preſſure the 
waters of the Abyſs would be forced u 

wards through the Cracks and Fiſſures newly 
made by the violence of the Tide on the 
Surface of the Earth. He endeavoyrs to il- 
luſtrate this method of Operation by the E- 
xample of a Stone or Marble Cylinder, exactly 
fitted to a hollow C lindvical veſſel, that it 
may juſt aſcend or deſcend freely within it: 


165 
ins, ex- 
on the 
Earth at the time of the Deluge, doth in the 
next place proceed to ſhew, how the waters 
of the Abyſs were forced up to the Surface 
of the Earth, and became a great cauſe of 


He ſuppoſes the Stone Cylinder to have holes 


bored in it quite through, parallel to its Axis, 
and let down in the hollow Cylinder, which 
is half full of water, till it touch the water; 
then if each of the holes be filled with Oil or 
ſome other fluid lighter than water, he ſa 
that the weight of che Cylinder prefling on 
the water, would ſqueeze the Oil on its Sur- 
face through the holes, and throw it out with 
ſome violence, and this would be a juſt re- 
preſentation of the Deluge. nn 
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I muſt beg Mr. Whiftar's S leave to think this 
5 riment very far from being any way ; 
repreſentation of the flood ; the caſe be. 
my very. different, when the Solid! is ſpeci- 
fically heayier than the Fluid in which it is 
put, from hat it is, when the Solid is is heck 
Bean ly lighter than it. In the one cafe, the 
Solid would deſcend and force both O yl and 
water up With a conſiderable force, if the 
holes be ſufficiently ſmall: In the other 75 
when the li, beer Solid, is 15 down, and 
ſwims in the fluid, neither Oyl nor Water can 
aſcend, % el" a * Body it ſelf cannot de- 
ſcend. Now by Mr. Whifton's. own Hy 
theſis, the Cruſt Op the Earth is lighter than 
the Fluid in the Abyſs, and therefore it 
is clear, that it can neither deſcend as the 
Stone Cylinder would do in water, nor 7 9 
the Fluid in the Abyſs to aſcend, by its . 
ſure. This will clearly appear by Mr 
tons repreſentation a tele rectified. 'F or if 
inſtead of rhe Cylinder of Stone, we ſhould 
take à Cy] 16744 of We which is lighter 
than Wah and bore it prog with holes 
as the other was, and put it into the Water, 
till it ſwims, and afterwards pour Oyl into 
the holes; it is plain that neither Water nor 
Oyl coul $a be ra 80 to the top of the 
Cylinder; Nay che Water would be ſo far 
from riſin; Naber by the 1 preſſure 
of the Oy 7 that I 50 demonftrariyely prove, 
it would tal lower, and the OP: would 0 not 


- M 


”— —= m5 yo moe SS EH »: e ot ammo. +a Acre. 


<< i DYNO Yoo as 4 © i aa. 


.*  Theorp of the Earth..." 167 
fink ſo far into the Water, as it did before 
the Oyl was put in. | Fig, 10. Plate V.] For 
let A BCD repreſent a Veſſel half füll of 
Water, in which F is a Solid ſwimming; it 
is evident, that the Solid will ſo far deſcend 
in the Water, till the Surface ik of the 
Water be as much preſſed by the weight of 
che Solid, as the Surſaces h i & I are by the 
weight of the incumbent n 

Now if we ſhould pour Oyl into the ſame 
Veſſel above the Water and ahoye the Solid, 
as in the Figure, | Fig. 1. Plate V.] Where 
m EG repreſents Oyl; it is plain, that the 
Surfaces h i, ł I are preſſed with the addi. 
tional Columns of Oyl m E or, 9 2 G n, 
which being greater than 10 p-9y/ithe addi- 
tional Oyl wherewith the Suxface i Kk is 
preſſed, will have a ftronger preſſure than 
the Surface i & has; and therefore the Water 
at h 4, k H being more preſſed than that 
which is at 4k, it muſt deſcend, and force 
that which isvat i & further up: chat is, the 
Solid will be forced upwards, and will be ſo 


far from being heavier than Was in reſpect. 


of che water, that it will be relatively lighter; 
and this muſt have been the true caſe of the 
Water at the Deluge. For when it fell on 
the Surface of the Carth, it would deſcend 
into all the Cracks and Fiſſures thereof, till ĩt 

had quite filled them; for Water cannot lye 
on any Surface except all the Holes and Fiſ- 
ſures of that Surface be firſt filled. This ad- 
ventitious water in the Fiſlures preſſing more 
0 M4 ſtrongly 


168 
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ſtrongly on the Surface of the Abyſs. than 
the Water, which lay on the Surface of the 
Cruſt could do, would force the Fluid imme- 
diately under it to deſcend, and that which 


is under the Cruſt to aſcend. Thus I think, 


deſcend through the Cracks and Fiſſures of 


it is abſolutely certain, that in this caſe, the 
water in che Abyſs would be ſo far from be- 
ing able to aſcend, that it muſt neceſſarily 
deſcend by the preſſure of the incumbent 
water; and the whole Cruſt muſt have been 
raiſed higher, not 1mmerg'd deeper in the 
Abyſs. * 133 ear AER 
There is but one poſſible caſe, wherein the 
reſſure of the water could fink the Cruſt 
eeper into the Abyſs, and that is, if the 
waters which lay on the Surface, could not 


the Earth. And tho” I can fee nothing that 
can hinder them from deſcending; yet if 1 
ſhonld ſuppoſe, that they did not, I can evi- 
dently prove by Calculation, that ſuch a preſ- 
ſure could neyer raiſe the Abyſs above the 
Surface of the Cruſt . 
To demonſtrate this, I aſſume the height of 
the water, which was derived from the Comet, 
to have been a tenth part of the thickneſs of 
the whole Cruſt; tho' doubtleſs this is much 
ter than in teality it can be allowed to 
ve been: and becauſe; according to Mr. 
Whifton, the Columns of which the Cruſt is 
compoſed, are about four times heavier than 
common water, it follows, that a Column of 
the ſame ſpegifick gravity with the reſt = ry 
” x 1 Bop 1 
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Theory of the Earth. 
Crruſt, whoſe baſe is equal to the baſe of the 
incumbent Column of water, and one fourth 
part of its height will weigh as much, or preſs 
che Cruſt as much downwards as the whole 
Column of water could do; but the height of 
the water being a tenth part of the deprh of 


169 


the whole Cruſt, the height of the additional 


Column that weighs as much as the water, 


muſt be a fortieth part of the depth of the 


Cruſt. From hence it follows, that the height 
or thickneſs. of the Cruſt before the additional 
Column is laid on, is to its thickneſs after 
the additional Column is laid on, as 40 is to 
41. The whole problem then is plainly re- 
Juced to this; Having two Cylinders or 
Columns of the ſame intenſive gravity, but 
of different heights that ſwim in any Fluid, 


to find what proportion the parts or heights 


immerged bear to one another. By a known 
propoſition” in Hydroftaticks, the part im- 
merged of each Cylinder, bears the ſame 


proportion to the whole Cylinder, that the 


intenfive gravity of 'the Cylinder bears ro 


the intenſive prone: of the Fluid; from 
ent, 


thence: it is evi at the parts immerged 
have the fame proportion that their reſpective 
whole Cylinders have to one another; which 
in the preſent caſe is as-forty to forty one. 
By this it is clear, that the additional weight 
of the incumbent water would nor fink the 
Cruſt. above one fortieth part deeper into the 
Abyſs, than it was before; and 3 
| co 
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could never riſe by ſuch a preſſure ſo high a 
the Surface of the Earth. But if bly 
ſuppoſe that the preſſure on the Cruſt ſhould 
be ſo great as to preſs the Abyſs upwards, 
and the waters in it to the Surface of the 


Earth; it is certain, that in ſuch a caſe, when 


the waters in the Abyſs had aſcended to the 
Surface, there muſt be a communication be- 
tween the Abyſs and it: by this communica- 

ion, the waters on the Surface muſt neceſ- 


tion, 
ſarily deſcend and lye immediately on the 


Abyſs, is chis; He fu 


Abyls; and ſo the caſe would be reduced to 


the former one, where the water is fuppoſed 


to preſs inumediately on the Fluid in the 
AI by which pretlure, the Cruſt would 
be lo far from finking deeper, that it would 
be raiſed. to a greater, height, as I have ſhown 
before. From all this it is demonſtratively 
evident, that by no ſort of preſſure of the in- 
cumbent fluid the Abyſs could be forced up- 
wards to ſpread it ſelf on the Surface of the 


| hate alc tn | eto 
Another Argument, which may be ur 

againſt deriving water from M2 - __ 
poſes the Abyls to 
conſiſt of a very denſe Fluid, whoſe intenſive 
gravity is greater than the gravity of the 
Cruſt, which ſubſided into it: but this Cruſt 
being three or four times heavier than water 
it muſt be immediately contiguous to the 


Abyſs; ſo that there can be no room for any 


conſiderable quantity of water to lye 
9 755 __ "#4 1 em; 
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.* Theory ef the Earth... 
them; and therefore it is lain that vines 
water Was Taiſed 11, e Abyſs muſt 
only on the Cracks and | Fillures of Bi 
Earth. Bur Mr. Hen ſuppoſes that the 
half of chat water at leaſt which was ne- 
ceſſary for the Deluge was derived from the 
Abyſs, chat is, as I. ſhall hereafter prove, 
there Jak have been eleven times more water 
derived from the Aby ſs than there is in the 
whole Ocean; Watch is a prodigious greater 

ity than "rhe Cracks and Filſures can be 

ppoſed' able to contain. Perhaps Mr. Whi- 
2 will grant, that the greateſt Ky of 1. 
was drawn from the Abyls Was not 
water, but that denſe heavy Fluid on 
which the Cruſt fubfided : but if it were 15 
it is certain that ſuch a, Fluid being heavier 
than water muſt have taken its place next to 
the Surface of the Earth, and have filled up 
co the Ea holes, and valleys that were 8 

nay it would have driven the Sea 
5 I its el, and would have com- 
pleatly filled its Ny where it would have 
remained to this day. It is moſt eyident, thar 
if ſuck a thing bal happened, there would 
have been vaſt quantities of chat denſe and 
heayy Fluid ſtill abiding on the ,Surtace of 
the Earth, and in pits an 290 Hough, e being 
nothing 00. Ante it from thence ino te 
Fiſſures again: Pur Yep et it is A from Ob- 
ſervations, that thefe is not any ſuch thing 
in Nature to be ſeen, and chat there nher 
Where 


172 Remarks ou Mr. Whiſton's 
where to be found any quantity of ſuch 3 
denſe and heavy Fluid, which, Mr. hien 
ſuppoſes covered-the Earth ar the time of the 
Deluge. There is only a little Quick-ſilvet 
which is found in ſome Mines in the ve 
bowels, of the Earth; but the quantity of it 
is ſo ſmall and inconfiderable, that we cannot 
ſſibly ſuppoſe it to be the remains. of the 
Fluid in the Abyſs. For if ever there had 
been any ſuch Fluid on the Surface of the 
Earth, there muſt have certainly remained 
eater quantities of it to this day, ſince as I 
ve obſerved before, the very Seas muſk 
have been full of it. Oe 
I freely acknowledge Mr. Whifton's Hy 
theſis abour Shells, Bones, Teeth, and other 
Exuviæ of Land and Sea Animals, found and 
dug ont of the Bowels of the Earth to be very 
Ingenious and more Philoſophical than 12 
other Hypotheſis that I haye yet ſeen; 1 
that to me it ſeems indeed probable, that 
the "water which made the Deluge from 
whence ſoever.it was derived, had in it much 
Mud and Earthy matter; which gliter the 


waters were gone off, ſettled on the Surface 


of the old Earth, and became a new Cruſt; 
in which theſe Shells, Teeth, and Bones ſub- 
ſided. This Hypocheſis I think, doth very 
naturally explain all the Fhænomena Dt. 
Wodward mentions in his Theory, and og 
that account it may be eaſily admitted as & 
true ode. r 
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Theory / of* the. Earth. 
1 come now to | conſider Mr, Whifta's 
way, by which he ſuppoſes. all the Waters, 


that were- nec for r the. Delays 8652 
drawn of the He i 

rformed partly I a wind w as thi "dried - 
bo and partly by the deſcent of the — 4 


theo h the Cracks * — Fiſſures of the Earth; 
to which the wind by hurrying the Waters u 
and down would be very 926 5 

examin theſe cauſes, it 45 fit that 1 

make an eſtimate of the quantity o 
that would be 


of water, | 
to cover the whole 


tent. Before I 


Earth above the tops of the higheſt Moun- 


tans, Dr, Burnet in his Theory of the, Earth, . 
reckons it to be about eight Oceans of water 
ſuppoſing the Surface of. the Sea to be equal 
to the Land, and to be every where a. 
of a Mile deep, taking one place wi 


A 2owioah 


ther. But on the ſame ſuppoſition, I believe, 


I can more exactly determin it to be near 
three times as much. I muſt here aſſume, that 
the height of the higheft Mountain above the 
level of the Ocean, is above three Miles per- 
pendicular height. I know Varenius in his 
Geographia Gencralis, Calculates the height of 
the Pico in the Iſland of Tenerife, 10 one 
Germas Mile, or above four Ex % Miles in 
height: and tho I am inclined to believe, 
that its height is Fer greater than Farenivs . 
makes it (for he to allow too much, 
both for refraction and errors in the Obſerva- 


tions; ) yet becauſe three Miles is the i a 
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Mr. beton ſeems to allow the waters at the 
Deluge, I will ſuppoſe the Hills no higher; 
and from thence T Wil Calculate what Water 
woo be neceſſary to make an Univerſal De- 


Au evident, upon ſuch a ſuppoſition, chat 
the „ os {rig e ora = Ty 
eight that may be as ug 
2 tops of The Hills. N oy it is 
to Calculate how much water would be A 
ſary to raiſe the Surface of the Sea to ſuch an 
height. The Ocean being by Hypotheſis a 
quarter of a mile deep, there are twelve ſuch 
uarters in three Miles, and conſequently 
ere muſt not be leſs than twelve ans 
of water lying on the Surface of the Ses, 
that it rich be of the ſame height with the 
water which covered the Land. 
Let me in the next place ſuppoſe the whole 
ſarface of the Land A7 80 beſet with Moun- 
rains, any, Lig of which was three Miles 
high : gow becaufe three 
iles has > bar? a 1 en to the 
ſemidiameter of the K 10 evident, that 
the Orb, or rather part of an 28 conſiſting 
of waters and Mountains, would be ooh 
to a Cylinder, bee 5 height is r 
and its baſe a Circle equal to the Su 


the Land. But becauſe the Hills are ſu 172 


to be of a conical Figure, and cones 
roth of the 12th Fd, are the third 
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Theory - of the Earth 175 
the ſame; height, it is evident that the Hills 5 
would make but one third part of the for- 

mer Cylinder; that is, all the Mountains if 

they were levelled, would raiſe the Surface 

of the Earth a mile higher than it is: from | 
thence it follows, that the water, Which lay 2 
on the Surface of the Land at the time of the , 
Deluge, was equal to a Cylinder, whoſe baſe 

was equal to the Surface of the Land, and its 

height rwo miles. And becauſe in two miles 

there are eight quarters of one mile, it is 

plain, that the water, which was nec to 
cover the Land, muſt be equal to eight Oceans 
of water; which r with the other 
twelve, makes twenty Oceans of water. But 
becauſe the whole Land is not ſo thickly co- 
vered with Hills as I have N (it be- 
ing indeed not poſſible that it id be) and 
becauſe there are but few Hills ſo high as I 
have ſuppoſed them all to be, we muſt at 
leaſt w. two. Oceans more on theſe two 
accounts : ſo that the whole amounts to two | 4 
and twenty Oceans of water, which together „ 
with the water that doth now e the 
preſent Ocean, makes three and twenty 
Oceans of water, which is. the leaſt} that can - 1 
be neceſſary for an Univerſal Deluge. If the 
height of the greateſt hills were four miles "= 
above the Surface of the Ocean, as moſt pro- | 4 
bably it is by Vareniuss Calculation, the — 
water, that muſt be required to drown the 
whole Earth, muſt. be no leſs than twenty 
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Water to be derived from 


Earth. He himſelf acknon lodges 


Remarks on Mr. Whiſton's 


eight Oceans of water. But I will here fi 
ite there was no more water, than what 


required by the former ſuppoſition, 


Tho it be eaſy for Mr. Whiffon to ſuppoſe 
all this, or even a much greater quantity of 
Atmoſphere of: 
Comet; yer I believe he will not find it ſo 
eaſy a task to remove it again from the 
that the 
Air could receive and ſuſtain but very in 
conſiderable quantities of | it in compariſon 
of the entire Mais of waters, which then lay 
on the Earth. It is not poſſible, that this 
water could deſcend through the Cracks and 


Fiſſures of the Earth, which of neceſſity muſ 


have been all full at the time of the Deluge: 
for water cannot lye on the Surface of the 
Earth, till all the Cracks, Holes and Fiſſures 
in it be firſt filled. This is ſo evident 


certain both to ſenſe and experience, that! 


think it beyond all contradiction true; it 
being as impoſſible to make water lye on the 


Surtace of the e e all its Cracks, 


Pits, and Holes are filled, as it is to make a 
Veſſel retain water, whoſe bottom is bored 
through with holes. . % 5 

But tho I ſhould ſuppoſe that the Cracks 
and Fiſſures remained empty during the De- 
(which: is indeed an impoſſible ſuppo- 
finon;) yet it is certain, that theſe Fiſlures 


could receive but little more water than what 


was at firſt derived from them. For the 
bn a Cruſt 
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Tbebry ef /the Earthi ty 
Cruſt of the Earth according to Miri Nh 
lying immediately on the denſe and heavy 

Abyls, and water being lighter than it, it is 

abſolutely impoſſible, that ever water ſhould 
of Wl fertle it {elf between the Cruſt and the Abyſs,” 
Dr is therefore elear, that no more wWäter 

could deſcend through the Cracks and Fiſſures 
he af the 40 to 
contain, or what hal firſt + through 
cem to the ſurface of the Earth; Mhich Mr. 
n Viſtan ſuppoſes to be half the water neceſ- 
ry for making the Deluge, and muſt be ac- 
vis WY cording! to the former Calculation, at leaſt 
eleven Oceans of water: Tho“ indeed I cans? 
of WI not} eaſily. underſtatd, how tis poſfible for 
e: chem to contain and receive ſo much, » What 
he chen can we imagin would become of the reſt ? 
res WY for after that the Channel of che Sea was/ 
ty 
t1 

it 
the 
ks, 


compleatly filled, there would remain eleven 
Oceans more to be diſpoſed of; which there 
is no imaginable place in the Earth able to 
receive. And therefore it is clear even to a 
ks, WI demonſtration; that all” this Water conid never 
ez be removed by natutal means 


i Theſe ure ide Sek and mog bmi i 
points I have confidered in Me, ee New © | 
ks WI Theory ; I might have made feveraFobjections ' * 3 


againſt other Or it, and particularly 1 
2 might have taken notice of ede | 
res bas made in Geometry; but becauſe the Truth 
kr of his Theory doth dot depend upon chem, 
he I have paſſed them 1 If Mr. * 
* A = | | 4 
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be to make any neee 
ns, I have here n I would deſire 
of — that, whatſoever difficulties he de. 
figns to remove, he wilb do it by clear and 
diſtinct e from Mechanical Principle, 
If he finds himſelf preſſed with any o . 
which he cannot — 1 de: 
that he will have the Ingenuity — ir. . 
know there are ſome Philoſophers, that never 
miſs to tell their Readers, they reaſon 
and diſtinctly, when no body elſe can dit 
cover the conſequence but chemſelves. And 
when they are ſo preſſed witch any difficulty 
. they make a long diſcourſe: about — ching 
the Reader knows not- what, and endeavour 


to get off in a miſt of words; but 1 exp 
no ſuch dealing from one of Mr. * 
mne + nts gent 0 offs, 1613, 15-30 
[12 $$19:-R1&UIPT (ahh 7 FL 5011 5 '£ 63444 
woods ray % lib dag} vio 0th 
an 4384 lc 55:0; Of 4 
$4 1 44691 
147! wer roms 4 
| - = Ronan 2d R 
4 n 77 © 8 s 
r SEE WW 
2061399 (0 ), N don 
{- + (1112186, ER. ee 
r nne 
AIT An no. en 266 thi 
11543 qu bn DoD 01437 Te e 
F 1 en 74 11 1754 913 by 1 9 1 N 
0 7 | AN ” 


18 . 69 
0 ee * WWU. . 


2405 A N O 965 ey 9H 


1My 3a 1 #8 


SSBEFTST 


— 
0 


ver n u e e 
; 018971 54 F. * H 8 5 N 4 __ 2 
li | M1169 » 4H Tg | 8 W uf | 
rue TION s 
ty, | 

ing N — of 46 = , Fr; 4 ny 4; 7 

our er ory revr) "7? "774 "10 N "v=T 3 q be * Hoe 
ect 144 i So a" e155 Bi Garg * 72 


ory of the bud 


1 „ Mee WI TD. 9 
* has been lately Publiſh'd in Anſwer 
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180 An Examination of the Reflection. 
pleaſed to follow another courſe, I muſt take 
bis Work, .and-confider-it-in-the method i 
He firſt ſers down three propoſitions which 
He calls the foundation ot the whole work, 
« vis. That the Primitive or Antediluvian 
Earth was-of a diſſerent to * 4 the 
« preſent. + adh. That the face of the EA 
© Ip" i roſe from a Chaos, was ſmooth, 
lar, and uniform, wichout Mountain 
Rocks, and withour an open Sea. 3dh. 
the, 


4 Bae da ton of he Uh gt 


'« cauſe of the — Deluge. To thele 
<« he adds a Corollary drawn from the pri 


« mary propoſitions concerning the Pins 
7 op he + in which he 1a abet 
4 poſture hs Ante dildhizn- Rach Jor 
« Axis, was not oblique To Tyz Ax1s 04 
« ru Sun or of the — 2 as it L 
« now ;\ BU Lat PAR AELED To INF. 

or Tut Son, and zpendicular to 

plane of the Eelipti ITbeſe he 

the n fundamental pro "oF ah 
B Theory, (tho? the T 1 
2 Chapter Bock IL makes one More echo 
ing the oval figure of the Earth) 3 
| | 4 That he WhO will attack it to the pu 
| « miſt chr down inthe ae Fi 

leading propoſitions, and chat if the Ext 


« miner had tuken cis method, and 2— 
« rhe proofsthat aft 88 in confirmton 


« of 


f 07 the ß of his Firth. 3%r 


« of each of [hem he needed haye done no 
0 wor; but if inſtead of this, a looſe ſtone 
« he on ly icked out here and there, or a 
« Pinnacle truck off, it will not Weaken the 
« foundation, | 
I cannot imagine how this Author * aſſert 
that I have not tollowed this method in e 
ing the Theory; for if theſe s, has mentioned 
de the the ſubllantial and vital 1 I have 
examined every one of them, a8 Wi Kam. 
appear to any one, who will read the f 
nation; 10 that what he has ſaid of me in 
mother _ caſe, may be very mY apply 'd to 
himſelf, That either he never read quer, or * 
ut remember, or which i 4 worſe, does will 
e what I Written on this 


The deſign of the firſt Cha er r of the Exa- | 
nination is not as this Defender imagines: to 

bee that the Deluge might have been made 

ya miracle, bur 0 anſwer the general Ar- 

Fument which - the , Theorift with a boldneſs 

tle becoming a Divine, brought for the 

truth Of his Theory, vix. that 5 could be * . 
made no other way, mo therefore his me- Theory C 
thod being the only way poſible, was the real) * [. 
one. To this 1 anſwered, chat I thought it 

poſhble the 15 might come by a mitacle, | 

and that God ighty was the immediate 

cauſe thereof, the Scriptures, having given us 

och an Account of it in theſe emphatical 
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1 8 2 An Examination of the Reflect 10¹ 
rms, (Gen. 6. 17.) Behold ſaith God, I ea 
Z ao 15 a flood 9 waters upon the Earth. 
But the Defender is diſpleaſed becauſe I did 
not tell him wherein this miracle conſiſted, 
The truth is, I never thought it my buſineſs 
to explain miracles; and I with no Theorif; 
or Philoſophers had ſer up for it. I ſhout 
* be well contented to find in their writings 
Mechanical and eafy account of the common 
| | and ordinary Phænomena of nature, But it 
a ſeems this Author will not be ſatisfy' d unle( 
| I tell him how the increaſe of waters at the 
time of the Deluge was made on the Earth, 
I anſwer, that according to the Scripture, 
ſome of the water was raiſed from the great 

deep, and ſuſtain d on the ſurface of the 
by rhe hand of Omnipotence, a great part of 
I it deſcended by forty days continual rain; 
| the waters which occaſion d this rain being 
either newly created, or riſen from other 
matter turned into that Element, or brought 
from ſome other place beſt known to the D- 
vine Omniſcience: which of all theſe three 
methods was uſed, I will not upon me 
to determine; but I think it might have been 
done by any of them, © notwithſtanding the 
reaſons alledg'd 'in 'the ſecond and third 
Chapters of the Theory, which this Author 
thinks me oblig'd to anſwer. It ſeems he 
thinks them very ſtrong Ou tho 
when I wrote the Examination, I thought 
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PO ſo weak and precarious that it would 
not be worth wlüle to take notice of them. 


The arguments againſt a Creation of waters * . 
2 


on a notoriouſly falſe notion of 


- =þ Cartefian | Philoſophy, viz. That matter 3: Bok. 


and ſpace are the-ſame: according ro which | 
principle tis not eaſy to unde how 
either Creation or Annihilation can be poſiible, 
Nor do I think the arguments againſt Tranſ- 
mutation of Air or other bodies into water, 
of greater force than the former: For if all 
bodies be only diſſerent in their modifica- 
tions, motions and figures, I can ſee no reaſon 
wy 2 body may not be changed, and put 
m of another ; and-therefore, if ac- 
— to che Theoriſts prin there is 
no vacuity in Nature, not only Air may 
be changed into Water, but alſo all the ſubtil 
matter which fills its Pores; and rem ns 
to this principle of a Plenum, chat ſu 
matter will make as much Water as if the 
ſame bulk of abſolurely' lid matter were 


The Defender alledges, that if, 1 Poel | 
upon ſuch Waters as were a in being, 
and make them either Superecleſtial or Sub- 
terraneous, I muſt tell — WHAT THESE 
Warzzs Axz, and muſt anſwer ſuch ob- 
jections as are brought againſt either ſort in 
the ſecond and third Ch — of the Theory; 
if he means that I ſhoul al al blu the nature 


transformed. 


of this Water, and of what ſort it was, 1 
4 anſwer, 


184 As Examination of the Reflection, 
anſwer, that it might be common Water; fot 
that will be ſufficient to drown the World; 

© - but if He deſigus that I ſhould tell him ftom 
what place it was brought, and how it came 
there, I muſt -own I —— not For to au- 
ſwer the queſtion which he makes in another 
place, I have not yet been all over the Uni- 
verſe to make Obſervations, nor have 1 had 
any Revelation made me; it is enough both 
for him and me to ſuppoſe this Water like 
common Water, and that Was bro Ae upon 
the Earth b — Power of God. T 
ments w the Theoriſt brings againſt The 
. _— of any duch Waters, are ſufficiently 
in the 30th. 4645 3 Pages of the 
D 10. 
Aſter this, the Defender paſſes to the ſecond 
Cha ter of the Examination, where I find he 
has but little to ſay to the arguments, tho 
he would fain have them appear ſmall and 
trivial. I affirm in that Chapter that moſt of 
thoſe bodies which compos d the outward 
Cruſt of the Earth were heavier than Water, 
and by conſequence muſt deſcend both 
through the Oyl and Water alſo; and that 
tho grains of duſt, fj pecifically heavier 
than Oyl, if thrown upon it — not de- 
icend becauſe of its tenacity, yet if the 
weight of theſe particles chanced to be in- 
crealed by the additions of more, they muſt 
fall down. To this He makes anſwer, that 
9 you which u the Cruſt Were not 
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for bare lumps df ſelid matter, but little tenuious 
d; een e duſt. Did not I make the 
om ame ſuppoſition, and yet ſhow'd that tho 
me Wl theſe - ſmall particles of duſt when they firſt 
ans WI fell, might have been ſuſtain'd by the Oyl, 
ner yet when their bulk came to be increaſed” by 


the falling of a great many others, their 
weight' would be augment 2 r 
upon which account they muſt deſcend like 
other huge lumps of ſolid matter, and that 
long before ever they could form a ſolid 
Cruſt, that would be neceſſary to ſupport rhe 
weight of all the Teſt of the deſcending par- 
_— Bur — has 1 
over this part of the argument, knowing it | 
would 4 hard matter to anſwer it. 1 | | 
I with the Theoriſt or his Defender would | 
be ſo kind as to give us a ſpecimen of this 
Operation for the making of an Earth, and 
becauſe it wou'd be too hard a task to make a 
whole One, I would deſire them to make a 
ſmall portion of One; let them take a Veſſel 
in which let ſome Water be pour'd in, and 
after that ſome Oyl, and I would have them 
iy if by throwing on the Oyl, ſmall grains 
of Sand, Gravel, Clay, Stone, and other 
Materials heavier than Water, they can form 
— * — we ſhall rt think the reſt 
their Theory le, if this Exper! 
I had another Obje&ion againſt ſach a for- 2 
nation of the Cruſt, upon the W 
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of the great height, from which theſe par. 
ticles would fall by which their EG 
celerity muſt be very much increaſed, and 
therefore of neceſſity they muſt pierce the 
oily liquid, and break thro to the bottom; 
this the Defender allows of, providing theſe 


particles deſcended like ſtones or any other 


ponderous bodies; but He affirms theſe. par- 
ticles deſcended; not in that manner, bur 
rather like flakes of Snow | hovering, and 
playing in the Air, their courſe being often 
interrupted and diverted, and their force 
broken before they arriv'd at the end of their 
journey. To this I anſwer, that tho theſe 
particles were ſmall, yet they were ponde- 
rous, being of the ſame intrinſick gravity 
with the matter of which the out ward Cruſt 
of che Earth is made up, and upon that ac- 
count we cannot ſuppoſe. them to be | like 
flakes of Snow, whoſe weight is but ſmall, 
and their ſurfaces very large in proportion 
to their bulk, which therefore muſt Fer A far 


| —— reſiſtance than we can ſuppoſe theſe 


nding particles to have done. Heſides, 

if we — the great beiche.Gn whence 
theſe particles fell, which the'Theorift affirms 
to be as high as the Moon; and the thinneſs 
of 'the Air at ſuch a. height which muſt be 
extreamly pure when Mr. Newton calculates 
that now at a Semidiameters diſtance from the 
Earth; the Air is ſo rare, that one inch of 
our common Air near the ſurface, if ſo much 
expanded 


de- 
ity 
uſt 
AC- 
ke 
al, 
ON 
far 
ele 
es, 
ce 
ms 
els 
be 
es 
he 
of 
ch 
d 


On the Theory of the Earth. 


expanded as that is, would fill a f. as 
c that of Saturn) we muſt of — Ja 
think, that the deſcending particles would 
not meet with ſo great a reſiſtance as the De- 
fender imagines. For whatever interruption 
or diverſion they met with from the Air in 
their deſcent, would be inconſiderable. But 


the greateſt part of it would ariſe from theiy 


falling on other particles which were alſo de- 


' ſcending, tho! nor ſo faſt, by which, tho the 


velocity of the ſwifteſt body .would be di- 
miniſhed, yer according to the Laws of mo- 
tion, the momentum or quantity of motion of 
both bodies taken together would remain the 
ſame, . and by conſequence their force upon 
the oily Orb would be alſo the ſame. I know 
no way the Theoriſt can take to anſwer theſe 
objections, but by ſuppoſing that the Creation 
was neither in Spring, . Summer nor. Autumn, 
as is commonly fuppos'd ; but that it was in 
che Winter when the watry and oily 
Orbs were frozen, and had conſiſtence 
enough to ſuſtain theſe particles till they 
were formed into a ſolid Arch, able to ſuſtain 
it ſelf; and if he will embrace ſuch an 
opinion, I ſhall not take the trouble of re- 
futing ir, having ſo many others of the ſame 
ey. 4: upon my hands. The Reader may 
obſerve, that He takes not the leaſt notice of 
the argument I brought againſt him from 
Scripture, to prove that there were Metals in 


the primitive which he plainly denies. 
prim1 plainly Aſs 


. 
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After theſe things this Author comes to 
uarrel with me for making inſinuations and 
ſuggeſtions, as if the Theoriſ# did not own the 
hand of a particular and extraordinary pro- 
vidence in che formation of the Earth. 1 
own I did make ſuch infinuations, and I leave 
the Reader to judge whether I had not 
Reaſon to make them. He has openly re- 
jected the Hiſtory of the formation of the 
h as deliver'd by Miſes, and has deduced 
it purely from natural cauſes, and the neceſ- 
ſary Laws of Mechaniſm. Now if the matter 
of the Earth from a Chaotick ſtate did of ne- 
ceſſity form and ſettle it ſelf into a habitable 
Earth, from the ſole neceſſary principles of 
Mechaniſm and Gravitation, as the Theoriſt 
has deduced it; I would fain know how this 
_— differs from the Epicurean, which the 
heoriſt ſo deſervedly derides? I know the 
Theorift talks very much of Providence both 
ordinary and extraordinary, and makes moſt 
excellent Diſcourſes againſt the N for 
denying of it, which I was fo far from not 
— or forgetting, or even willfully miſre« 
preſenting, that I tranſcrib'd ſome of them in 
the Examination, as an argument agatnft hig 
own Theory. es ct 
It is a common thing with Theoriſts and 
Philoſophers, who are great Politicians in 
their way, to diſown 7 opinion which they 
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think will bring upon them, the aug, ib of 
follows 


any conſiderable part of Mankin 
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On the Theory of the Earth, 
follows plainly from their Principles; or if 
chat cannot be done, they hide and colour it 
the beſt way they can, that it not appear 
wo open and plain. Thus the Theoriff: pro- 
reſts, chat he meant no harm, when he-af- 
firm d the Hiſtory of the Creation as it was 
deliver d by Moſes, to be fabulous, and ridi- 
cul'd the Scriptural relation of the Fall; and 
I have really the charity to believe him; yer 
hereby he has ſet the Atheiſts and Theifts in a 
method of attacking our Religion, and given 
them Schemes by which they chink they can 
defend their own Principles. 2 71 3651 1 

After this the Defender paſſes to conſider 
what is ſaid in the third Chapter of the Exa- 
mination about Mountains; He owns it to be 
a ſubjett that deſerves conſideration, and He 
ſays, that if the Examiner can prove that there 
were Mountains in the primitive Earth, He 
will undertake that the Theorif# ſnall make no 
further defence of his Theory. The Theorifts 

reat argument why the face of the primitive 

rth was ſmooth and without Mountains, 
depended on the ſuppoſition that the Chacs 
from whence. it took its original, Was per- 
fectly a fluid Maſs. This I affirm'd to de a 
precarious Hypotheſis without any foundation 
in nature, ſince the greateſt part of the bodies 
we have in the Earth, are hard and ſolid, 
and there not being a ity of Water in 
Nature, ſufficient . to 


quity them, the Chaos could not be fo fluid 
as 


moiſten and li- 


- 


190 An Examination of the Refletions 
as twas neceſſary it ſhould be, to form it ſelf 
into an uniform ſmooth body. Beſides tha 
the greateſt part of them, ſuch as Stones and 
Metals, are uncapable of being liquify'd by 
water. The Defender's reply to this is, Very 
good, what is this to the Theory ® Does the 
Theorift any were affrm that there were Stomes 
or Metals in the Chaos, or that they were ligui- 
d by Water ® The Theoriſt owns no ſuch do- 
tirine or ſuppoſition. I hope the Defender will 
not think this any anſwer to the objection; I 
am ſure none of his Readers can. I thought 
that it concern'd the Theoriſt very much, to 

ve his Chaos to be a fluid Maſs of matter; 
or otherwiſe it is not neceſſary that it ſhould 
have its ſurface ſmooth, regular and uniform; 

at leaſt it is fitting that the objections again 
its fluidity ſhould: be anſwer d. For if the 
. 

r as the Theori n 
—— thence ſhewz that there .— — 
ceffiry that the face of the Earth ſhould be 
ſmooth and without Mountains, then the 
Theoriſfts argument muſt be of little ſorce, and 
that objection will fill very much weaken che 
the of the Theory. h a t e 
I freely own indeed that the World was to 
from a Chaos, ſuch a one namely as ths 
is recorded to us in Scripture; but Lam far W kn 
from granting that the Theoriſt's notion is I wa 
any ways agreeable to it, he ſuppoſes that all I the 
the Elements Air, Water and Lz * the 
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the principles of Terreſtial Bodies were re- 
A One fluid Maſs, and mingled with 
one another, ſo that the of any one 
ſort could not be difcern'd as diftin&t from 
the teſt. This 1 ſuppoſe is a new ſort of 
Chaos which never exiſted any where but in 


It were eaſy for me here to aſſume the 
Defenders method, and argue againſt it, by 
putting him queſtions, how, when and where, 
vas this mixing and blending together of all 
the Materials of Heaven and Earth? By 
whom, upon what deſign, and for What pur- 
poſe was this done? Was it to the end that 
they might all ſettle themſelves again in 
order, and each take its place, according to 
ts ſpecifick gravity ; but if the great parts of 
the World were tor pa 
what neceſſity was there for diſturbing them, 
only that they might range themſelves order- 
ly again. He would do well alſo to tell us, 
fon whence be had this account of the 


Chaos, from Sacred or Profane Writers, if 


from the latter, we are to value their au- 
thoriry no further than they are agreeable to 
the Scriptures, ſince it would be no hard task 


o prove, that it was from the Sacred Hiſtory 


that the Heathen Writers firſt drew their 
knowledge of the Chaot, which they after- 
wards corrupted with their own fancies. In 
the Holy Scriptures I can find no account of 
the mixing and Teducing of all * 


\ 


the moſt part ſo before, 
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of the World into one fluid Maſs. A 
indeed tells us, that the Earth was Tabu and 
Bobu, which we render without Form and 
Void, and can we from thence conclude, 
that all the parts of it were fluid and mixed 
together? We may allow, that the Fews un- 
derſtood the ſenſe of theſe words better than 
we, or any Heathen Writers, and they give 
them a contrary meaning; for according 10 
the Fyriack Tranſlaxion, thoſe words ſigniſe, 
that the Earth was without either Habitation 
or Cultivation, Terra erat deſerta & inculta; in 
the Chaldaick Paraphraſe they ſignifie, Deſerts 
& vacua. The 7. argum of Jonathan B. Laich 
ſuppoſes their meaning to be this, Terra autem 
erat ſtupor & inanitas, vaſta a: filiis hominum G 
vaclla ab omni jumento; with which the Jeru- 
ſalem Targum does well agree, according w 
which Paraphraſe they ſignifie, that the Earth 
was Stupor & inanitas &. deſolatio a filits humi- 
num, & omni ibeſtia vacua, i as that Para 
is render'd in Latin. We may conclude from 
thence therefore, that the Jews thought that 
all that Wwas meant by the words Tah and 
Bohu was, that the Earth was Void and Un- 8 
cultivated, without Ornaments and Inhabi- p 
tants, Men or Beaſts, or any ſort of Animals. | 
Nor was, the Opinion of the ancient Chri- 
tian Fathers any wiſe different from that of 
the Js 60 this 2 . in his 
book againſt Hermogenes ſays, Unde compertus 
es Hermogenes uniformem & inconditam illam fuiſe 
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materiam que ut invifibilis Iatebat; and in the 
zoth. Chapter he plainly proves from Seri- 
pture, chat there was not a confus d heap of 
matter mixed and blended together, out of 
which all things were made. St. Ambraſe in the 
80h. Chapter of his Hexameron fays, that the 
Earth was incompoſitas ttpote folertis' 13 ina- 
rata culturis, quia aabuc deerat cultor; and again, 
Terra erat incompuſita"quia nuda gignentium, nec 
thoris herboſd ripurum, nec opaca nemuribus, nec 
leta ſegetibas, nec umbroſa ſuperciſiis mnitium, ner 
odora fi bins, nec grata vinetis. * St. Bai tells 
us, that the true beauty and compoſition of the 
Earth — from its great fertili hereby 
it is productive of all ſorts of Vegetables; 
ſuch as Plants of all kinds, lofty and 
Trees, as well thoſe rhat bear Fruit as thoſe 
that afford us none, ' fragratit and ' ſweet 
Flowers differing boch in colour and ſmell 
and the Earth ſays he, being naked and un- 
furniſhed with” wy, of — 8958 of Orna- 
ments, might well be ſaid by the Ser nenen 
to de Void and without Form. 

In thoſe diſcourſes of che ancient Fews: ani 
primitive Fathers, there is not one word of 
a 5 fluid'Meſs of matter out of which 
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all things were made; thete is nothing there 
of the mixing and bl ending together of the 
Elements, ahd all the Materials of Heaven 
and Earth; in their Writings we cannot ſee 
that ſuch a Chaos as the Theorift fancies, was 
ever either deliver d or ſuppos d: we find 
that their notion about the origination of the 
World was very different from the 'Theor 0 
whoſe Hypothefis is not therefore ſoun 

on any authority which is ſufficient to ins 
duce us to believe it. 

Nor has his opinion any more foundation i in 
| reaſon than authority, for if we ſhould alloy 
of the Theoriffs account of the Waters that 
are in the and from thence by compi- 
tation c compare the ſolid bodies with. those 


that are fluid, we ſhall find, Bo the of 
if we hou 


are not the hundred L 

ſolid bodies in the Earth 

take in the Atmoſphere, 1 whale 8) Syſtem — 
fluids will not amount to the W pan 
of the ſolid bodies: from which it plainly 
appears, that the C haas cannot; be chought to 
have been in any manner an entirely; fluid 
Maſs, but rather a hard and ſolid one. For 
if we take hard bodies as Earth or Clay, and 
fluid as Water or Oyl, and mix them together 
in the proportion of eight thouſand to Cho 
or even in that of a thouſand to one — 
take one ineh of fluid matter for a thouſan 


inches of ſolid matter, che fluids will have 


but a very e e ere 


o* 
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therefore the whole ed, Meow of the Chdos 
when all its 1 were mixed and ended 
together, m 
hard and folid; I hope the Defender will 
allow the obſection to be to the purpoſe, and 
of force againſt the Theory, which is founded 
on a contrary ſuppoſition. | 

Having thus prov'd that the far greateſt 
part of thoſe bodies which compos d the Chaos, 
were firm and ſolid, I think it eaſie to ſhew, 
why there is no neceſſity that an Earth form 
ſrom ſuch a compoſition, ſhould be ſmooth 
and regular; for it is not ſo with ſolids as 
K fluids, where all range themſelves ac- 


to 

Gente en into a regular and even ſurface; 
whereas ſolids take place according to 
the order they happen to be in, that body 
coming ſooneſt to its reft, which 18 neareſt the 
Centre, without any reſpect had to Koa 
or levity, . and where theſe wa 
to be 
coherent, there alſ 

their ſuttaces be higheſt, ang the face of the 
whole would be very ed and moun- 


tainous; the liquids, it * ould allow them 
Sa would deſcend 


IU the Holes Go 
— made b 12 7 of of 
peices on . anqt 
than ſuffici 4 


vpon the 


155 arate from the 


greats that 


theſe irregular 
Was more 


ient for this, 
Valse, and leave great protu- 
2 berances 


not have been fluid, but rather 


AS intenſive gravities, and ſertle 


ickeſt or h &. or t Tie 
ghef after * 125 ould 


might ped its ſelf 


% 


195 


296 An Examination of the Refleflions 


berances of the ſolid Maſs, as great as any of 
bur Mountains ſtanding out above the ſur face 
of the Water. W | op | 
But ting, that the grea t of the 
Chaos Sing a fluid Maſs, I bein bit ac 
argument .in the Examination to ſhew, how 
the face of the Earth might be mountainous 
and uneven, by ſuppoſing in the Chaos a great 
many bodies, which, By being in a great 
— hollow, or 8 ome other 
matter of leſs gravity "that of the fluid 
Chaos, would ſwim on the furface of it, aftet 
the ſubſiding of all the reſt, and ſome parts 
of them ſtanding above the ſurface of the 
watery Orb, would form Mountains. The 
Defender anſwers this, as he does moſt other 
objections, by a' queſtion, Who told me that 
theſe lumps of matter were hollow * Is not this 
ecarious, or rather Chimerical and ridiculous? 
anſwer, I came to know this after the ſame 
manner, that the Theoriſt knew there were 
neither Mountains nor Seas in the Primitive 
Earth; if it be a precarious Hypotheſis 1 
cannot help it, but it is my compre, that if 
every thing that's precarious be alſo Chimeri- 
cal and ridiculous, I kttow whole Theories 
that will be ſo likewiſe. oo 0D 
After this he falls into 4 ſtrain of ve 
learned queſtions, What made thoſe ſol 
lumps hollow, when, or where, or how were 
their inward parts ſcoped out of them? 1 


know none but Therriffs that can give 3 


poſitive 
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poſitive anſwer to ſuch nice queſtions; I am 
content to ſay, they might have been fo 
order'd by God Almighty ar firſt, for that 
very end that they might ſwim on the Abyſs; 
tho another Theorift ſays, that the fluid Abyſs 
was much denſer. and heavier than the Moune 
tains, and therefore they could not fink: 
and it is indifferent to me which of theſe 
anſwers he takes, or if he find out ſome other 
of his own, which he can eaſily do if he has 
2 mind to it, that he will like better. Ir is 
enough for me to ſhew, that there is no 
neceſſity that an Earth ariſing from a Chaos, 
ſhould. have its ſurface ſmooth and unifor 
as the Theoriſt pretends it muſt. | 

But this Defender thinks that it is m 
opinion, that Mountains were really form 
5 this manner, and from thence. he pro- 
ceeds to collect, from my Principles and Con- 
ceſſons, that there could be no Sea in the 
Primitive Earth, and that an Orb of Earth 
muſt have been built over the Abyſs, and 
after all he concludes, that I have no good 
hand 5 makin 4 . Agux MP 0 . 1 

This way of writing would almoſt tempt 
me to believe that = had never read over 
that Chapter which he pretends to anſwer ; 
tor by the reading of it, one may platiy ſee 
that it was not my defign to ſettle this, or 
any other new Theory of my own, about the 
formation of Mountains; nay, I poſitively 
declar d, that I 9 there were other prin- 
3 ciphes 
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ciples concurring to the formation of Mountains 
beſides gravitation and the known laws of motion; 
my buſineſs was only to ſhew the weakneſs of 
the Theorift's arguments, and that an Earth 
ariſing from a Chaos, might have been un- 
even rugged and mountainous, - notwith- 
ſtanding he aerred, cha it muſt neceſſarily 

rm its ſelf into a th, regular, and uni- 

rm Figure. For my part, I think it abſo- 
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Tar ge: were made at the beginning of the 
orld, whether by Mechanical cauſes, or 
the immediate hand of God Almighty, or if 
by hollowing and making a channel for the 
Sea, the Earth was rais'd and laid upon the 
dry land to form Mountains; (which by the 
by, is not ſo ridiculous or ſo repugnant to 
Calculation, as the Theorift imagines) it was 
ſufficient to my purpoſe to ſhew, that there 
was no neceſſity that the face of the Primitive 
Earth ſhould be without Mountains. 
Having thus laid open the weakneſs of the 
Theorifts arguments, I endeavoured in the 
next place to ſhew, the great uſe and advan- 
tage that Mountains afforded to | mankind; 
The Theorift aſſerted, that they did not con- 
fiſt of any proportion of parts, that is re- 
e to any deſign, or which had the leaf 
footſteps of Art or Counſel. This 1 rhought 
was a bold and ill rien aſſertion, ſincè it 
e 


— 
— ; 
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is certain, that they are ſo far from being 
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placed upon the Earth without any deſign or 
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ntrivance, that they are juſtly reckon'd by 
the Philoſophers, — the moſt uſeful, as 
n 


well as the moſt ſtupendous parts of nature; 
without them _ _— have —_— Rivers 
or Springs, which are things n to us, 
not . r our Commodious living, but 2 f 
cur very ſubſiſtence, One would think that 
this conſideration was a ſufficient nt to 
make us believe that Mountains - were not 

eat Ruins, or the rubbiſn of a broken 
World; bur that they had been placed upon 
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the Earth at the Creation, with a deſign that 


ane might ſerve the Antediluvian World, 
Wi rd 


the ſame advantages and uſes they affo 
us in the preſent One. For it is certain, that 
they had Rivers and Springs as well as we, 
which they could not have in a ſmooth Earth, 
where there were no Mountains; in which, 
Rivers were to haye their origin, no upper 
and higher grounds from which the water 
was to deſcend on the face of the'Earth. 


Inftead of anſwering the argument, He 
makes a long declamation againſt me for 


aſſerting that it is impoſſible to live without 


Rocks and Mountains. He accuſes me for 
confining the Divine Omnipotence and Om. 
niſcience, to one ſingle mode or fabrick of a 
all the Planets caſt 
in the ſame mould; Who (fays he) ever 
obſery'd Mountains and Rocks in Jupiter, or 
in the remains of Saturn ? I anſwer, who but 
thoſe that have obſerv'd Men or other Ani- 


World, and of thinki 


O 4 mals 
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mals there, that muſt have Water and River, 
as things neceſſary for their ſuſtenance? 
Tho the Defender is very Eloquent and 
Wirty on this Subject, quotes Virgil and 
Cicero, and complains much of the narrowneſg 
of ſome Mens Souls, yet I think I can make 
it appear, that this aſſertion, as I deliver'd it, 
was no limitation of either the Divine Om- 
niſcience or Omnipotence. - None ever doubted 
but that God Almighty could make Men ſub- 
ſiſt without Mountains, Rivers, Water, Meat, 
or any other ſuſtenance; but yet, one may 
boldly ſay without confining the Divine 
Power, that it is naturally impaſſible for ſuch 
Creatures as we are, to live without thoſe 
things; for our Natures and Conſtitutions re- 
quire them; and he muſt be without doubt 
in a præternatural ſtate that can live without 
them. The ſubje& I was then handling was 
in Natural Philoſophy, where we are not ſo 
much to conſider what is abſolutely poſſible 
or impoſſible for God Almighty ro perform, 
as What is agreeable or contrary to the eſta- 
bliſh'd Laws and Rules of Nature. Thus it 
is naturally impoſſible that Men or other Ani- 


mals of ſuch Conſtitutions as we have, can 


live without freſh Water, Rivers and Springs; 
it is contrary to the natural order of thi 
that theſe ſhould be jour Mountains a 
Rocks, Upper and Lowef grounds, for Water 
t als run npon an Horizontal 
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elude, that where there are Men, there muſt 
be Mountains and Rivers, Upper and Lower 
and all other things neceſſary for 


* G | | 

It is abſolutely indifferent to me, what ſort 
of mould the reſt of the Planets are caſt in, 
or what Inhabitants there are in Jupiter, 
Saturn,” or Mercury, or if there are any in 
either of them, (which I am ſure is more than 
he can prove) yet I would think it no hard 
matter to ſhew, that jr is impoſſible for us 
Men, or other Animals of the ſame Nature 
and Conſtitution that we have, to ſubſiſt in 
either of theſe places. For Saturn being very 
near ten times further from the Sun than we, 
muſt have a hundred rimes leſs of his in- 
fluence; and the diſtance of Mercury from the 
Sun, being but one third part of our diſtance, 
the heat of the Sun upon that Planet muſt be 
nine times greater than it is upon ours, (the 
action of the Sun upon any ſubje& being al- 
ways reciprocal to the ſquare of its diſtance) 
both which extreams are by far too great to 
be endur d by Creatures of our texture and 
ſrame of parts; and therefore we may rightly 
conclude, that whether they be mountainous 
and rocky, or have their ſurfaces ſmooth and 
even, yet it is impoſſible that they ſhould be 
Habitable by us, or Creatures of our Conſti- 
tution ; tho" yet we know not but there may 
be ſome ſort of Inhabitants in theſe Planeta, 
whoſe frame and temper will fuit with the 
Rafury 
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nature and poſition of their reſpective dwel 
lings. Thus we generally account the places 
hat are near either of the Poles uninhabitable, 
becauſe no Men can dwell there; tho it ig 
certain, that Bears, and ſeveral other Ani- 
mals, whoſe natures agree beſt with ſuch a 
Climare, live in theſe places; and perhaps, if 
ever the Mcoriſts Earth had exiſted out of his 
own imagination, it might have been fur- 
niſhed with ſome ſort of Inhabitants, tho' it 
had been naturally impoſſible for men to have 
ſubſiſted there. | 
"Tis ſomewhat hard that a Man cannot 
diflent from the Theoriſt and his opinions, 
without being taxed for narrowneſs of Spirit. 
But whatever the Defender may imagine, I am 
ſure, there are ſome who eſteem it as a {i 
of a weak and narrow Spirit, to believe eaſily 
any Hypotheſis, without ſufficient evidence 
of its being true; which cannot be produced 
by the Theorif# in this point. For my part, 1 
— Virgils Shepherd, whom the Defender 


hs at for not letting his 2 ion rov 

to — things he — 2 either heard — 
ſeen, much wiſer than ſome Theoriſts, Philos 
phers, and Freethinkers, who take the liberty 
to imagine and believe any thing, but that to 
which in all reaſan they ought to give a firm 
After a long declamation againft confining 
the varieties of Providence to a narrow com- 
paſs, (which I know none that do) K. = 

5 | enaer 
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1mpoſſibilities; which he ſays is a nice Topick 
ur lies much Out of our reach; OY » 
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inder afſerts, that my arguments run upon 


he 
thinks, that there ay be Rivers without 
Mountains, notwithſtanding my reaſons. All 
that I can'ſay to this is, that if he will not be 
convinced by reaſons, * he 1 or 
does not pretend to anſwer, he may think as 
he per 1 1 hope , ui hp the 
eedom to diſſent um, till thoſe argu 
mY be Ke 45 | wh 
The defign of the 4th Chapter, was to ſhew 
he inconveniences that would fall upon the 
rth, in caſe it had ſuch a poſture as the 
— aſſign d the Antediluvian World, 
namely an Axis perpendicular to the plane 
of its Orbit. To this Chapter the Defender 
makes ſome general anſwers; but firſt, ac- 
cording to his uſual cuſtom puts a queſtion, 
viz. If I will vouch that there are no habita- 
ble Planers in the Univerſe that have ſuch a 
poſture ? Jupiter he fays, is known to have 4 
ual Equinox, and his Axis parallel to the 
Axis of the Ecliptick ; here he is miſtaken, for 
thy not parallel to the Axis of the Ecliptick, 
t that of its own Orbit; Mars ſays he, has 
little or no obliquity, and muſt we ſuppoſe that 
theſe Planets have no Inhabitants, or that their 
babitations are very bad and incommodiouss 
Jupiter is the nobleſt Planet in the Heavens 
whether we conſider its magnitude, or the number 
of its attendants ;, and if a Planet of that * 


— — 
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and dignity have ſuch a ion to the Sun, w 
might a 2 have had the ſame? Wn 
is all this to the purpoſe ? Are the Inhabitants 
of Fupiter the ſame with the Inhabitants of 
our Earth? Or how does he know that there 
are any at all there? It ſeems this Gentleman 
is mightily in love with Jupiter and its Inha- 
bitants; what degree of nobility and dignity 
it has obtain'd I know not, yet if he was in 
the moſt pleaſant country houſe in all Jupiter, 
ſo far I dare vouch, that he would not be 
pleas'd with his habitation, but would deſire 
to change and come down again to his old 
Rocky Mountainous Planet the Earth, and 
rather than ſtay there, he would be conrented 
to live in Lapland. 0 

I make no queſtion, but that the preſent 
poſition of Fuptter is very fit and well ſuited 
ro the nature and temper of its Inhabitants, 
Plants, and Vegetables, (if there be any 
chere) but what is fitting and commodious 
for them, may be very inconvenient for us; if 
we were in Tapeter, our blood perhaps would 
ſtagnate and freeze, and a Jovian if he were 
brought hither, would melt with heat. The 
inconveniences I ſhew'd, would ariſe from a 
perpendicular poſition of the Earths Axis to 
its Orbit, were only in reſpect of the Inhabi- 
rants of the Earth, and did not in the leaſt 

concern thoſe of Fupiter or Mars, to whom 
ſuch a poſture might * more convenient than. 
any other. Conveniencies and ET are 
Dy relative 
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relative terms, and therefore, to prove a po- 
firion incommodious, we muſt not only con- 
ſider the conſequences of the poſition. its e 
but the Nature and Conſtitution of thoſe Ani- 
mals to which it is to be adapted; and I 
hope I may affirm (without any reflection on 
Divine Providence) that the N poſition 


11 in which God hath pur the h, is mom 
al ſuitable and agreeable to the Nature and 
„ Frame of our Animals and Plants, than any 
be Wl other, and eſpecially than that Which the 
e 72-0778. aſſigns to the Primitive Earth: Tam b 
14 Wl fire thar ſeveral. Divines have aſſerted this, 
4 aud were never thought by ſuch an atfertion 
d d preſcribe to God Almighty what was beſt 
to be done. Mg mr; ec. 3 
Y I cenſur'd the Theorif indeed for enquiring 
d into Phyſical cauſes, when there are none 
ts, that can be known, and neglecting the final 
ny ones, which were the only real principles by 
ws WM hich the queſtion was to be determin'd. 
if For as I fhew'd in the Examination, there is | 
14 no reaſon that can be aſſign d why the Axis 
re oc the Earth ſhould have one poſition more 
be Wl than another; the two motions of the Earth 
wund the Sun, and round its own Axis, be- 
to ing perfectly independent on one another. 
i. WM God Almighty would order that Which was 
ift moſt fitting and convenient for its Inhabitants; 
m and I lay d it down 25 an Axiom, that God 
ag Almighty did always chooſe ſuch poſitichs as 
re I} brought with them the greateſt good and ad- 
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vantage to the Univerſe; and therefore, ſince 
the oblique poſture of the Earths Axis wag 
that which its Maket was pleas'd to chooſe, 
I thought it might be undoubtedly preſum d, 
that it was the beſt, Proceeding on this prin- 
ciple, I enquir'd into the ſeveral advantages 
which we reaped by the preſent oblique. po- 
ſition, and ſhew'd,. that it was preferable to 
any other; and ſurely this cannot be (as the 
Defender thinks) a preſcribing to God Als 
mighty, and telling him what is beſt to be 
done in this or that World. When from the 
Wiſdom and contrivance of what is already 
done, we argue that it could not have been 
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done in a better manner. 2 

He goes on and ſays, „That ſome men 
« cry out mightily againſt reaſon; and yet 
« none-are more fond of it thati they, when 
« they, can get it on their fide, Some men 
4 inveigh / againſt Phyſical cauſes, when o- 
« thers uſe them, and yet as gladly as any 
« make. uſe of them, when — can make 
« them ferve theit purpoſe; and when they 
cannot reach Rs is deſpiſe them, and 
« are all for final cauſes.” - I never knew any 
that cry d down either . reaſon , or - Phyſical 
cauſes, when they were plain and obvious 
But it is.no wonder if there are ſome that are 
br ron e it an cauſes Lt uy 
aſſign d, by a ſet of Philoſophers) w ink 

they can 45 a Mechanical account, how an 
Animal, a Mountain, a Planet, or a World 

* may 
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may be made; and yet they know not ſo 
= of the principles of Staticks and Geo- 
metry, as to explain the moſt common and 
ordinary appearances. of nature, which are 
really explicable by Mechanical principles. 
And tho” one would think that it were hut 
reaſonable,. that a man who pretends to give 
the Phyſical cauſes of all thoſe things, ſhould 
be very well skill'd in Arithmetick, Geome- 
try, Mechanicks, and the Laws of motion; 
et it generally happens, that thoſe that are 
eaſt acquainted with thoſe Sciences, pretend 
moſt to the ſolution of ſuch intricate pro- 
blems, whereas they, who know them bo 
can beſt diſcover how far they may p 
upon Phyſical cauſes, how far their principles 
will lead them in the diſcovery of truth, and 
where it is that they muſt be content to be 
E they know that they have not ſuf- 
tent Data to determine ſuch problems, nor 
a great many others that have not the hun- 
dreth part of the difficulty of thoſe: I have 
mentioned; and they are well pleas d if 
know their final cauſes, the uſes for whic 
ey ve defignd:;: by their wiſe Contriver, 
and never trouble themſelves with that which 
It is i ble to diſcover.” 7 7 
Monfieur. Hugens: I think, was at leaſt as 
eat a Philoſpher as the: Theoriff, and it may 
eaſily ſuppos d, that he underſtood. Mecha- 
niſm ſome what better Er he ſays, that he 
would be contented, 


ſhould rhink, that 
he 
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| upon that account he fa 


' lel to the Axis of the Sun, as this Gentleman 


think this the 


he had done a great matter if he could com 
to the knowledge of things as are now, 
never troubling himſelf about their beginning, 
or how they were made, knowing that to be 
out of the reach of humane 


knowledge, ot 


This Author it ſeems is very angry with 
me, for denying, that the Primitive Earth had 
ſuch a poſition as the Theorift aſſign d it; and 
I tollow the very 
doctrine of thoſe Scoffers mention'd by $t, 
Peter, who ſaid, Since the Fathers fell Alen 
all things continue as they wers. Why ſo? 'Did 
theſe Scoffers aſſert, that the Earth had never 
any pe icular poſition to the Plane of the 


Ecliptick ? and did St. Peter affirm the 'con- 


trary.? Did he ſay that the old World had x 


rpetual- Equinox, the Equator being coin- 
9 the Ellipdck, and i Ax aral 


phraſes it? I can find no ſuch diſcourſe in 
either of his Epiſtles, nor can I ſee how ſuch 
a thing can be deduced from chem. 

A man that had no Theory, or any parti- 
cular Sy of his: awn''to defend, would 
in meaning of St. Pi, 
that there were ſome men then in being, that 


deny d whougron x he chat God Almighty 


had any care in the Government of the 
World, becauſe they thought, that ſince its 
Creation, every thing went on ſtill in the 
ſame method, withour any particular _ 
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ſeſtation of a Providence; theſe rhe Apoſtle 
refutes, by telling them, chat the World once 
periſhed by a Deluge of Waters, and tHat it 
was to periſh again by Fire; both which are 
ents enough for a Providence, and of 
God's particular care of the World: this 1 
take to be his plain meaning; except St, = 
Peter be to be underſtood in an Allegorical 
ſenſe as well as Mes. v WK 2k " 
After this general diſcourſe, he comes to a 
more particular conſideration of the inconve» 
niencies pong, nſt. the paralleliſm of the 
Axis of the „ with Axis of the 
Eeliptick One argument I brought 'was, 
that by the , preſent poſition. of the Earths 
Axis, we receivd more of the Suns 
than if it had mov d always in the Equator; 
and if our heat at preſent is not too great ſor 1M 
us, (as without doubt it is not) it Was a very wh. 
reaſon why the preſent poſition ſhould 
be efteem'd better than that the Theory calls 
a right one, wherein we ſhould, not have ſo 
much of the Suns influence, as we: have. 
The Defender thinks chis is no argument 
againſt | the Theory, for ſays he, if the heat 
was equal and moderate in the temperate 
and habitable Climates, who would deſire 
the extream hears of Summer? I anſwer, 
every one that obſerves; how: neceſſary the 
Summers heat is to the production of Vege- 
tables, and the ripening of their ſeed, which 
could never be broad w any r 
* 
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did the Sun ſhine always in the Equator, 
whereby the action of the Sun in our Lati. 
tude, would be little more than half of wha 
it is at preſent in a Summers day, which 
therefore could never be ſufficient for the 
owth and perfection of Vegetables. By 
ſays he) how does this appear, ſuppoſing th 
conſtant © Are there no Vegetables in Fufitn 
| which has ſtill the poſition the Theorift gave th 
Primitive Earth, and which is vaſtly furthe 
diftant from the Sun, and by conſequence mu 
have much leſs of his beat? Whether there 
ate Vegetables in Jupiter, neither the Zherif 
nor I can determine, for we were never there 
to ſee, and I believe it was never revealed t 
him or any body elſe, that there are. 
Bur ſuppoſing there are vegetables there, 
what is that to us? Does he think them of 
the ſame nature and texture of parts that oun 
are of ? Or that ours, wheat ſomes 
ed thirher could grow and ripen in ſuch « 
cold ſoil, when it is certain, that they re- 
qui re at leaſt twenty five times a greater heat 
or influence from the Sun, than is in that 
Planet? Beſides, it is requifite (as I ſhew'd 
in the Examination) that our plants and ve- 
getables ſhould have very different de 
of heat, and therefore there muſt be ſuch 
changes and alterations in the ſeaſons, as are 
to produce the defign'd effect; for 
that heat which is requir d for the firſt 
growth and vegetation of a pn 
$15 II ent 
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or, Ml ſufficient for pening and perfectin 
ati- che ſeed thereof, — ys ng that which is nec 
hat WY for the bringing the ſeed to an wou 


ich Wl quite wither the green and tender herb; and 
the i chere fore, ſince this variety of f. 


by 


But WY terations of heat, cannot be gbtain'd either in 


th Wl Japiter or in the png) g gr) lim 
art « pl lain, that our.plants nl Peres W 
brought to of chaſh 


— 

But it ſeems this ender is ws inion, 
that the plants and _ of the qi: 
Earth, were of à different nature conſti- 
tution 1 8 thoſe we have we or, that 5 


5 
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a pofition as the hear n'd ir, that the 
N of it wou ae 00 5 habizabl For 
If acknowledges, that the Torrid 
. was uninhabitable in that Earth; and I 
an ſure, that the greareſt part of the two 
ae temperate ' Zones would not have 
for I beat ro ripen their Corn and Fruits, 
firſt en? would be nothing elſe but à Def; 
t be To chis he replys wich this 
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much leſs habitable would it be than the ' preſent 
Earth, where the open Sea which was not then, 
takes up half its ſurface ® 1 anſwer, chat upon 
the ſame conſideration I cannot ſee how any Wl 
part of ir ſhould be habitable; for there being 
no open Sea, whoſe ſurface is exposꝰd to the 
heat of the Sun, I cannot imagine how there 
could be vapours enough drawn up to furniſh 


the Earth with Waters, Dews, and Miſts. For Wl ! 
when it is requiſite that one half of the Earth 5 
( 


ſurface ſhould be cover'd with water, on pur- 
155 to furniſh vapours enough - for Rain and 
ivers, how can 1t be ſupply'd if there were 
no Sea at all? Can any Man ſuppoſe that the WM |: 
Sun acted as freely thro' a Cruſt of an im Wl 
menſe thickneſs to raiſe vapours, as it does ill 
now upon the ſurface of the open Sea? r 
This by the way, I think is a very good Ml b. 
argument againſt the Theoriff, who aflerted, I n. 
that the Primitive Earth had no Sea. th 
But the Defender thinks, that it would be be 
very hard, it the ſeaſons of the Year wer to 
the ſame as they are now; that the Tnhabi-W th 
rants of the Earth ſhould be confin'd to Herbs A. 
Fruits and Water, eſpecially in the colder ti! 
Climates, where the Winters are ſo long, il ha 
and the cold vehement; this he thinks the 
would be a moſt unmerciful impoſition. At 
Really as hard and unmerciful as it is 
there are a very conſiderable number of peo- 
ple in theſe cold Countries, the greateſt pan 


of whoſe Food, is Bread, Herbs, wo. 
1 5 


Milk, Cheeſe, and the like; and who ſel- 
dom taſt any Fleſh-meats. And why might 
not the Antediluvians lead the ſame kind of 
life ? I cannot ſee that the impoſition is 
harder . upon one than the other. OW 
The Defender ſays, that the change of th 
firion of the Earth's Axis, is matter of 
vY and muſt be prov'd from Hiſtory. And 
he withes the Examiner would conſult Anti- 
quity, which would give him a more favoura- 
ble opinion of che Theory as to this point. 
One would imagine by this, that this Gen- 
tleman had the Obſervations of ſome Antedi- 
luvian Aſtronomers to produce, who had 
found, that the inclination of the Earths Axis 
was chang d from a perpendicular, into the 
preſent oblique poſture: But inſtead of thoſe 
he only quotes ſome Philoſophers, that did 
not live within ſome thouſands: of Years of 
the time, when this change was ſuppos'd to 
de made. What credit is there to be given 
to ſuch a Tradition? Can we imagine, that 
there can be any thing certainly known from 
Authors that liv'd ſo long after the time of 
this change? Eſpecially; when theſe men 
have ſaid a thouſand other things, that neither 
the Theoriſt nor any body elſe can believe? 
And yet, if we conſider what they have ſaid, 
we ſhall find it but very little to his purpoſe. 
Diogenes, Anaxagoras, Empedocles and Leu- 
cippus, talked of the inclination, declination, 
or depreſſion of the World towards the 
BT! | P 3 South, 
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of the Earth was more d 


South, fo that the Northern parts were raisd 
higher, while the 8 ſlid-towardz 
the South. We may eaſily obſerve, that 
theſe Philoſophers from their way of ſpeał- 
ing, were no great Aſtronomers; it is hard 
ro gueſs what they meant by ſuch ſentences: 
But if we ſhould take their meaning as i the 
words at firſt ſeem to import, that one Pole 
_ ed, or inclined 
towards the Sun or the Ecliprick, than the 
other; the thing is abſolutely falſe, for both 
the Poles are equally inclined to the Sun, or 
the Plane of the Ecliptick: (as I have ſuf 
ciently ſhew/n in the Examination *) But 
whatever their meaning may be, I am ſure, 
it is eaſier to draw any other conſequence, 
than that which the Theoriſ has deduced from 
their words; nay it is probable, that they 
meant the direct contrary to what he fa 
they did, namely, that the Sun formerly 
came more covnnds the North, than it does 
at preſent, and that its diſtance from them 
towards the South, is now greater than it was 
at firſt. This, one may eaſily deduce from 
the words of Leucippus as they are quoted by 
Phatarch, Aulai mr. wapturertiv Y you dis 1d fu. 
$#Cewe mim qu I iv Tis paoeubems d mr ant 
dS arernytror 7 Paptiwor qu To natal als nov- 
wits, F 4 dfitlror werupowirev. Leutippus terram 
um rari- 


in partes auſtrinas prolabi putat ob i/tart 


 fatem, quippe gels concretis partibus Septentriond- 


dum oppoſite interim ardent. So that it 
* ſieems 
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ſeems according to Leucippus, the Sun ated 
more ſtrongly upon the Northern Hemiſphere 
formerly, than it does now, and that it does 
not now come ſo near the Zenith of thoſe 
that live towards the North-Pole, as it did at 
firſt; whereby the waters of theſe Northern 
parts are quite frozen and turn d into Ice, 
while the parts toward the South, (being on 
the contrary expos d to too great heat) are 
burnt and ſcorch't: that is, the declination 
of the Ecliptick| from the Equator (at leaſt 
toward the North) was greater formerly 
than now. in: {4d gt ee "= 
Thus, we ſee how little fayourable theſe 
Philoſophers are to the Theoriſt's opinion; 
and that their ſentiments are at as capa- 
ble of being brought as arguments againſt 
him as for N. {EE ct . | 
It is true, that Plato of  drapporia 
conic, a diſharmony or irregularity 4 — 
motions of the Heavens, that was not under 
the reign of Saturn. Bur this ſignifies nothing 
to the Theoriſt 's purpoſe; for it we ſhould ad- 
mit of his poſition, yet ſtill there would be 
the ſame apparent irregularities in the motions 
of the Heavens. For the Planets would not 
in that caſe move e e the | 
but would have their directions, . ſtations, 
retrogradations, as they have e ee and 
none of them but the Sun would move pre- 
ciſely in the Equator. The other quotation 
the Theoriſ brings m_ Plato, is , 
EY | 
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his purpoſe, and is alledg'd by another Theo- 
Hf x0 prove a quite ge ry Hypotheſis. 
© Theſe are the teſtimonies the Theoriſt has 
produced from the old Philoſophers, to prove 
the truth of his Hypotheſis, which in my 
mind, if jt were not for pomp and ſhow, he 
might have as well ler alone; for I think, 
they will prove any thing elſe yrs as well as 
what he defign'd. If theſe Gentlemen had 
ſpoke of a coincidence that was at firſt be- 
tween the Equator and the Ecliptick, or of 
the Axis of the Earth or World, being per- 
5 to the Ecliptick, or if they Had 
aid, that the Sun ar firſt mov'd always in the 
Equator, or that rhe days and nights through- 
our the whole Year were equal, (which might 
have been eaſily ſaid and much eaſier under- 
ſtood, than what they have deliver'd) they 
had ſpoke ſomerhing to his purpoſe ; but in- 
ſtead of this, we have ſome dark ſentences, 
Whoſe real meaning it is hard to gueſs at, 
and _ — which ſeem to be * — 
roving the Theoriſſs poſition, that they ſeem 
bucher 108 infer Et . and hit the 
Suns declination was greater formerly than 
now. Sure a man muſt be put to a hard 
ſhift for ancient Traditions, that will bring 
ſuch Teſtimonies to prove his point. 
But the Defender alledges, that theſe places 
will at leaſt prove that there was ſome change 
made in the ſtate of nature formerly; and it 
I will not allow that which the Theoriſt has 
"i agu q, 
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afſign'd, I muſt ſhew ſome other which will 
have the ſame effects. Why ſo? I hope he 
does not ſuppoſe me to be like ſome Philo- 
ſophers, that think themſelves oblig'd to give 
an account of every appearance, and fancy it 
a ſtain in their reputation and honour, to be 
ignorant in any thing: If he ſuppoſes ſuch a 
thing, IT affure him he is much miſtaken ; for 
| am ſenſible that there are more things which 
neither he nor I know than what we do. The 
Poets are the next witneſſes the Theorift pro- 
duces to prove the truth of his poſition: And 
theſe indeed talk of the continual ſpring and 
verdure of the Earth that was under the reign 
of Saturn. We know the Fable of the four 
Ages, of which the Golden was the firſt and 
beſt; in it they fancy'd every thing that was 
pleaſant and delightful, and therefore the 
remoy'd- from it all extremities of heat an 
cold; and upon that account they would al- 
low neither of Summer or Winter, but a per- 

al Spring wherein every thing was freſh 
5 blocdtitng, Bur it is — to . that 
all this was a figment: For when they or 
other Writers were to defcribe any pleaſant 
my they continually endow'd them with 
uch qualities. Thus Homer deſcribes the 
Elyian Fields as he is quoted by the Theo 
4 Arc hæol. pag. 263. and Virgil ſuppoſes 
at there were fine green Meadows there. 


This Poet alſo in ſumming up the praiſes of 
Jtaly and prefering it before all other Coun- 
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tries, other excellent qualities he en- 
dows it with a perpetual Spring, 

Hic ver aſſiduum atque alienis memſibus fta. 
be” Vuirg. Georg. Lib. Il 

Thus Plutarch deſcribes the fortunate If 
and Pliny the Loca Hyperborea. From which 
we may clearly ſee, there was no Other 
foundation for any ſuch aſſertion, but the 
fancy of the contrivers, who were to ſet forth 
their places of happineſs to the beſt ad- 
vantage. | | 
But the Defender thinks, that if none of 
thoſe he has mention'd will paſs for ſufficient 
witneſſes of the matter of fact; yet I will cer- 
tainly allow of the Teſtimonies of ſome an- 
cient Aſtronomers, who have ſaid ſomethitg 
relating to this matter. Well; let us ſee what 
they ſay. He quotes Baptiſta Mantuanus from 
the Archæolgg. whoſe words are theſe. Erant 
illis (nempe Antediluvianis) ut Aſtronomid & 
_ experimento conſtat, Cæli propitiores ; volunt nam- 
| duos eſſe Codiacos, unum itt nous 
era, alterum in ottaya,. quod firmamentum 
wocamt;, & initio rum & temporum ſic d Deo 
diſpoſtns ut Aries Aritti, Taurus Tauro, Gemini 
Geminis jungeretur, & amborum coeuntibys in 
num viribus fortior fiebat in terris influxus, 
ande & herbas tuns ſalubriores, & fructus terre 
meliores: As alſo Petrus Aponen/ss in his Cop 
ciliatar Diff. has theſe words, Cum capita 
Zadiaci mobilis & immobilis ordinate & direttt 
concurrebant, tum virtus perfectiuri modo, d primo 
| | Principe 
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ncipio per medias cauſas taliter ordinatas for. 
2 4 in iſta inferiora, = 
z tunc fibi invicem correſpondebam. | 

heſe Teſtimonies I own do ſufficiently 
convince me, not that the Therift's poſition = 
of the Primitive Earth was the true one; but 
that the Defender who has alledg'd them to 
rove his point does not underſtand them. 
For he could not have quoted any thing that 
was leſs to his ſe-rhan they are. I know 
not what skill this Author has in the new 
Aſtronomy ; but I am ſure he does not un- 
derſtand it if it be put into an old faſhion d 
dreſs. No doubt he thought that -theſe 
Authors mean't by ſuch words that at firſt 
the Equator and Ecliptick were coincident; 
when they never dream't of any ſuch thing, 
y as their own words informs us, ſup» 
poſe with all the old Aſtronomers two Zo- 
diacks, the one of which is exactly placed 
under the other, and (the rmoſt bein 
immoveable) the loweſt in which the fix 
Stars are placed moves exactly under it, and 
performs its courſe from Weſt to Eaſt, ac- 
cording to ſome in the ſpace of 25000 Years. 
At firſt theſe two Circles had the ſame begin- 
ning, the Conſtellation Aries being y 
— ſign of the Ecliptick of the fame name, 
and the Conſtellation Taurus was exactly in 
the ſign Taurus; the Stars alſo that make up 
the 1 * of Gemini, were exactly under the 
ſign Gemini of the immoyeable Zodiack, and 
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ſo in the reſt. By which theſe Aſtrologicil 
Gentlemen thought, that both their forces 
being united, their eſſicacy and vertue upon 
the Earth would be very ſtrong. But now 
that the moveable. Zodiack has mov'd, theſe 
two Circles have not the ſame beginning, and 
the Stars that make up the figure of Aries, are 
not in the ſign Aries but in Taurus, and thoſe 
Stars which compoſe the fign of Taurus, are 
no more in Taurus but in Gemini, 10 the Stars 
of Gemini are got into Cancer, and thoſe! of 
Cancer into Leo, &c. as may plainly be ſeen 
on any Cœleſtial Globe. Which they ſuppoſe 
to be perform'd by the motion of the eighth 
Sphere or the moveable Zodiack, of which 
the old Aftronomers ſpeak, whom if be 
pleaſes he may conſult; particularly he may 
read Clavius's Notes on Sacroboſco de Sphera, 
which is as common and as good a Book u 

he can find on the ſubjegdgr. 
r it ſeems the De = nmr uf on this 
woul ar more to his if che old 
faſhion'd lilguiſe were taken colt and the buſi 
neſs apply d to the true Syſtem of the Hex 
vens. Well ler us ſee if it is ſo. | The new 
Aſtronomers ſuppoſe that the Stars are immo- 
veable, and that the Earth turns round the 
Sun, ſo that its Axis makes always the acute 
Angle of 66+ with the Plane of irs Orbit: if 
this Axis were perfectly directed to the ſame 
point of the Heavens, or mov'd always . 
wy FR reg 
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dſely parallel to its ſelf, chen the fixed Stars 
could ſeem to have no other motion bur the 
Jiurnal : But becauſe the Earths Axis varies a 
tle from an exact paralleliſm, and does not 
preciſely point to the {ſame Star when it is in 
the ſame place of its Orbit but makes a ſmall 
Angle with a line that obtains the poſition it 
had formerly in the ſame place; hence it 
happens that the Equinoctial points or the 
common ſection of the Equator and the Eclip- 
tick, retrocede or move backwards from Eaſt 
to Weſt; _ this — that bg the Aſtrono- 
mers call the preceſſion of the Equino 
which the den Stars ſeem to — from — 
Weſt to the Eaſt with a very ſlow motion, 
and the Conſtellation Aries which at firſt was 
in the ſign Aries, has now got into Taurus, 
and Taurus has ſeem'd to move into Gemini, 
Gemini into Cancer, &c. From hence it ap- 
pears, that according either to the old or new 
Aſtronomers, the tixed Stars change their 
Longitude daily but not their Latitude, and 
they have always wn je thar the Axis of 
the World has kept till the fame Angle with 
the Plane of the Ecliptick. I will now leave 
it to any indifterent Reader, or even to the 
Tbeoriſt and his Defender to judge, if theſe 
quotations ſignify any thing to the purpoſe, 
or if they are not ſtronger arguments againſt 
the Theoriſt's poſition than for it. 
Since the Defender has advis d me to con- 
ſulr Antiquity, I ſuppoſe ir will not be amiſs 
| to 


=. 
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dio alledge the teſtimony of a very ancient Phi, 
loſopher, whoſe authority . leaſt to be y 
great as Leucippus's, Anaxagoras's, Empedocles 
. even Plas 1 mean the Divinely inſpir 
Moſes, who is the moſt ancient Writer that i 
now extant, and the only one who gives ug 
an account of the ſtate and condition of the 
Primitive World, of-which the Philoſopher 
adduced by the Theorift werg altogether ig. 
norant; in his Writings there is not ong 
word of the coincidence of the Ecliptick and 
the Equator, or of the Equinox /and 
Spring that was obſerv'd in the Primitiye 
Earth. Moſes - ſuppoſes no ſuch thing bu 
rather the contrary, for in giving an account 
of the Creation he tells us, that God ſaid iu 
there be lights in the firmament of the Heaven, 
to divide the day from the night, and let then 
be for figns and for ſeaſons, and for days, am 
for years; and from thus it is obleryable, that 
ſuppoſes that there were diſſerent ſes- 
ſons from the very Creation, and that their 
variety from the different motion 
of the Heavenly bodies, and more parricular- 
ly of the Sun, whereas if the Theori's Hypo- 
ſis had been true, the motion of the Sun 


could have made no variety of ſeaſons; but 
the Year would have remain'd with the ſame 
face and tenour, having but one continued 
ſeaſon. Thus it is evident, that the Theorifs 
ſuppoſition in this matter, is di Contrary 
to that of Moſes, and I think that his teſti- 
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hi. WM mony ought to be of greater force with any 
ea undd Keader, even ſuppoſing that aa 
” Divine Inſpiration, any thing that 
ird could have been ſaid by fuch Philoſophers as 
tis dhe Theoriſt has brought, who lived not till 1 
many hundred years es's time. | 
After this diſpute about matter of fact, 


Author comes to defend the Theoriff 


our 

s reaſon 
he gave for the Anrediluvian poſition of the 
Earth. It is ſaid in the Theory, that the | 
Earth being an uniform and regular Body, | 
having irs Center of Gravity the ſame with ita _ 
Center of * it would naturally take 8 
m even and el poſition with the Axis 
of its Orbit. In reply to this I told him, that 
it was demonſtrated by the Writers of Huro- 
faticks, that a Sphere (or indeed any other 
body) whoſe Center of Gravity coincides 1 
with its Center of Magnitude, if put in a fluid * 
of che ſame intenſive Gravity with its ſelf, 
will be indifferent to any poſition given. Out 
Defenders anſwer to this, is, That ſuch a tbi 
may be, that is, for ought that he knows it 
may be ſo, if #he Sphere was reſting; but if i 
was turned about its * and the Axis of the 

d, it would certainly take'a' portion 110 
2 0 " the fluid. I wonder who aſſurfd 
him of this; I can ſcarce believe he had any 
Letters from Kenfngton or any where elſe for 
it; otherwiſe he would have produced them 
as the grounds of his certainty. * Well the 
be is very ſure of his point, yet perh 


may 
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may not be true, and therefore we will en. 

uire if it is ſo or not. | Fig. 12. Plate VL] 
Let ABC repreſent an Arch of the Ecliptick, 

or of any Circle parallel to it; DEF any 
Circle in the Earth leſſer or greater in the 
ſame Plane with the Circle A let H be 
the point where: the ſtream of the fluid 
falls perpendicularly upon the Circle DH 
E F and take any two Arches DH and EH 
equal. The direction of the particles of the 
fluid falling upon the point E is GE, and of 
thoſe which fall upon D is ID, ſo that the 
lines GE, AH, and ID, are parallel. Be- 
cauſe the particles which move from G to E 
come obliquely on the point E, part of their 
force will be ſpent in carrying or driving the 
Circle forward, and part of it will be en 
ploy'd in turning the Circle round an Axis 
perpendicular to the Plane AB C from H, 
to I and F. So that the total force of the 
particles is to that part of it which is uſed in 

turning the Circle round, as the ſquare of the 
Radius to the Rectangle, contain'd between 
the Sine of the Arch HE and its Coſine; 
after the ſame manner part of the force of the 
particles which move from I to D and fall 
upon the point D will be ſpent in turning the 
Gircle round from H D to L, ſo that the 
total force of the particles which ruſh upon D 
will be to the force by which they endeavour 
to turn the Circle round as the ſquare of the 
Radius is to the Rectangle contain d between 
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the Sine of the Arch D H and its Coſine: 
and becauſe the Arches HE, HD, are e- 
qual, it is plain the force of the ſtreams of 
the fluid particles whereby they will endea- 
your to turn the Circle round its Axis muſt 
alſo be equal; but they being contrary one to 
mother will binder the action of each other 
in turning the Circle round. Juſt ſo whatever 
is the force of the particles of the fluid which 
falls upon any point in turning the Circle 
round from H by E and F there is another 
force which is equal to it, and endeavours to 
move the Circle the contrary way from H to 
D and L, which two forces will hinder each 
others effect in turning the Circle round; the 
{ame thing is true of all the Circles that are 
parallel to the Ecliptick; and therefore the 
notion of the fluid has no ſort of effect upon 
the Sphere to turn it round an Axis per- 
pendicular to the Axis of the Ecliprick. But 
notwithſtanding its own motion and the mo- 
tion of the fluid, it will remain indifferent to 
move round any of its Diameters as an Axis, 
the fluid having no effect in making it turn 
round one Diameter more than another. © 
I found fault with the Theorif# for fayin 
the Earth was inclin'd to the Feliprick, 1. 
being impoſſible to conceive how-a Sphere 
can be inclin'd to à Plane, Fab thro' its 
Center as the Ecliptick does thro 


the er 
of the Earth. The Defender cndearoars 0 
excuſe himſelf in this 8 us, it 


the 


226 An Examination of the Reflefiions 


the expreſſion of the ancient Philoſophen 
tho' he thinks it may be properly called a 
obliquation., 

I would not have him raiſe a ſcandal on the 
ancient Philoſophers without good groundz 
which I ſcarce believe he has for his atlertion, 
yet if they ſaid any ſuch thing, I did ng 
think that 15 Theori 1 was ſo great an admirer 
of the old Philoſo N that in complaiſance 
to them he — ve ſpoken nonſenſe. 

He tells me that Situs — is another er- 
preſſion I quarrel with; really tho perhaps 
it is not very proper Ido not rem r that 
I any Where found fault with it; and be 
might have ſpared himſelf the trouble of 
— a paſſage out of Hugens nothing to his 
for Monſ. je Hupens who always ſpeaks 
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Bur tho' the Defender endeavours to =» 
the Theorift for his improprieties of expreſſion, 
yet he paſles over without any excuſe the 
great error which he made in aſſigning the 
oauſe.; of rhe; luppod'd. change, of: tion, 
which the Earths Axis ſuffer's — 
The ag faid, that at rd . Earth 
was pois d, and therefore he thought 
1 kee 5 2 ſteady and el to 

the Axis of the Ecliptick; but at the Deluge 
it loſt che E ailibration as he calls it, and one 
end or Po ORD 'heavier than the 
other, the [heavieſt e 


cM s GS eg econ oo nw not rn nn, co 0 i nr” m= 


inclin'd towards the 
p [- #1 Sun, 


Sun, in which ſaid poſture he ſays the Earth 
has ever ſince continu'd. I muſt acknow- 
ledge that I could not read this without 
ſome indignation, and am aſham d to find one 
who pretends to give a Mechanical account 
of the Creation, and of the changes the 
World has fince underwent, diſcqurie in fo 

crude, a manner, that it may clearly be ſeen 
that he has not ſo much as a common inſight 
into that learning, which would have taught 
him the preſent poſture of the Earth and its 
Axis. For I ſhe wid in the Examination, that 
every one that underſtood the Elements of 
the new Aſtronomy, knew perfectly that one 
Pole of the Earth was not more inclin'd to 
the Sun than another; and that if ſuch ,a 
change had really happen d to the Earth, viz. 
that one Pole of it had become heavier than 
the other, chat Pole had always inclin' d to 
the Sun and made a perpetual Summer in all 
the places of che Hemiſphere, while the other 
enjoy'd a continual Winter; and becauſe no 
ſuch thing happen d, but hoth the Poles were 
equally inclin'd do the Sun, it was a demon- 


ſtration that no ſuch change of Gravitation 


happen'd to the Earth. "The Defender ſis 
pleas'd to take no notice of this argument, 
and yet has the confidence to aſſert chat, he 
thinks the „ reaſons very probable for 
the cauſes of the ſuppos d change of the po- 
fition of the Earths NA by Kath 5 


l 
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But the Theorift in the laſt Edition of his 
"Engliſh Theory, ſeems to have found out another 
cauſe which he thinks in ſome meaſure con- 
tribured to the change of the Earth's poſition, 
and that it is the change of the Direction of 
the Magnetick particles, which he ſays fol- 
lowed upon the diſſolution of the Earth. But 
before we can know if this would do, we 
muſt diſcover what theſe Magnetick particles 
are, what their direction is, what it was be- 
fore the Deluge, what afterwards, how it 
came to be chang'd, and how this change 

roduced a change in the poſition of * 
Farths Axis. And till he pretend to give x 
Mechanical account of theſe things, he can 
no more expect a diftin& anſwer from me, 
than if he had ſaid all this had been done by 
ſome occult quality. For looſe and general 
Harangues about Efluviums, Particles, ſubtle 
Matter, Modes and Motions, ſignify very 
little more to explain Nature, than the Qua- 
lities and Attractions of the old Philoſophers, 
8 the Theorift upon this account ſo often 
| 8 tis indeed but another ſort of Cant, 
and affords as little ſatisfaction to the mind. 
Before I proceed any further, I muſt own I 
was miſtaken when I ſaid, that the Axis of 
upiter was oblique to the Plane of its Orbit. 

n reading of Hugen s e Saturninum, I 
remember d that Bis poſition was affirm'd of 


Saturn, and I thought that I had read there 
that Jupiter had a like poſition, which 1 
285 | wrote 
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wrote down without conſulting the Book it 
ſelf, which I had not then by me. 

The Defender has miſtaken my meaning, 
when he imagines I ſaid, that according to 
to the Theoriſt both Jupiter and Saturn were 
Antediluviau Planets; for the particle hom 
in the parentheſis, refers only to Jupiter, tho 
in the mean time I own the expreſſion is am- 
diguous, and may refer to bot. 

At laſt the Defender comes to give us a 
ſhort account of the Theoriſfs Creed as to 
this point, which he conceives to be thus, 
The Earth was at firſt in an even and parallel 
40 with the Axis of the Sun, or (as he ex- 
plains himſelf in the 2d. Page of his Refle- 
Gions) its Axis was not oblique to the Axis 
the Sun or the Ecliptick, but lay parallel-with the 
Axis of the Sun, and perpendicular to the Plane f 
the Ecliptick. Then the Earth had a perpetual 
Equinox and unity of Seaſons, and the Heavens 
and fixed Stars moved uniformly and concentri= 
cally with the Earth; but "when the Earth 
changed its poſture into that which it hat now, 
it had the portion of its Axis changed into a 
puralieliſm with the Axis of the Equator, and 
the Heavens ſeem d to turn round upon another 
tsis different from thoſe of the Sun or the Earth. 
I muſt beg this Author's leave to ſay, that he 
has groſly miſrepreſented the Theorsf, who, 
ſo far as I can diſcover never * him- 
{lf to any ſuch purpoſe. I thought that there 
vere already errors enough in this Theory, 
lo that he needed not have made them more 
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| by falſe miſrepreſentations. For I can find 

no ſuch thing in either the Latin or EAR 

Theory, as that the Axis of the Earth wa 

ever parallel ro the Axis of the Sun. It i 

ſaid indeed that the Axis of the Earth wg 

parallel to the Axis of the Ecliptick, and per- 

ndicular to its Plane, and this I muſt own 

is falſe; but were it true, yet what the Dy 

fender advyances- upon it would be impoſſidle, 

viz. that the Axis of the Earth would alſo be 

parallel to the Axis of the Sun, for fince the 

Axis of the Sun is not perpendicular, bu 

ſtands at oblique Angles upon the Plane of 

the Ecliptick, as is evident from Gallike in 

his Book de Macchie Solari, Scheiners Rl 

Ur/ina, Kepler, Mon. ' Caſſini, Mr. Flamftud, 

and moſt of the Aſtronomers who have wrote 

i u this ſubjett: but even his own Maſter 

| es Cartes, (from whom he ſeems as indu- 

ſtriouſly to diſſent when he is in the right, MM »; 

he is always ſure to tranſcribe him when he WM or 

£ is in the wrong) tells us, that the Axis of the WW f 

_ =, Sun makes an Angle of ſeven degrees with the W le 

Axis of the Ecliptick: If I fay what theſe WY ap 

Learned Men have obſerv'd be true, then tn: 

either the propoſition advanced by the D- p. 

Fender, or the 8th. of the 11th. of Euclid mull WM kr 

be falſe. This Author alſo tells us, that be- fa 

fore the Deluge (the Earth having a right po- th 

. the Heavens with the fed Stars 

2 moy'd or ſeem'd to move concentricallyW th 

8 ' with the Earth. I cannot ſuppoſe that be po 
_ .- meant by this, that all the a 
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nd MW ſeem'd to turn round the Earth in Circles, 
% at have the Axis of the Earth for their 
vu WH Axis, for they do ſo now, and muſt do ſo 
whatever poſition. the Earth obtains, if the 
va WH motions of the Stars be only- * and 
er- ¶ cauſed by the real rotation of the round 
Wn its Axis. 2 f 1 1 0 1 ; 
oe I fancy therefore that by a concentrical 
le, WM motion he means, (if he means any thing) 
be chat which is perform d in a Circle which has 
the WI che ſame Centre that the Earth has, (as the 
bu WW word implys) and I am confirm'd in the 
opinion; that this or ſome other ſtrange; thing 
in is mean't by this word, becauſe the Theorift 
de WY in his Arc bæolog. aſſerts, that in his Primitive 

ad, Earth all its Inhabitants would be Ascii, that 

ore i is, they would have no ſhadow at twelve of 

ſter MF the Clock, or they would have the Sun ver- 

du-W tical ro them at that time. This I dare 
venture to ſay is impoſſible in this or -any | 
de other of the numberleſs Worlds, that the Do- * 
the Wl fender dreams of among the fixed Stars, un- ; 
the leſs the Sun can be multiply d or made to 

ele BY appear at many different places at the ſame 

ben time. For every one that ever read any one 

D- Page about the firſt principles of Geography 

aut knows, that all thoſe who live under the 

be-W fame Meridian have twelve of the Clock at 

po- che ſame time, and conſequently if the Sun 

an were at twelve of the Clock vertical to all 

ally thoſe who live under it, he muſt be in every 

de point of that Meridian at the ſame time. 1 

* | 1 leave 

m | 5 
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leave the Reader to judge if theſe men whoſe 
notions in Aſtronomy and Geography are ſo 
diſtin& and clear, are not very capable of 
making Theories and diſcourſes about the 
poſture of the Primitive Earth, and the po- 
ition of its Axis? They ſhould be advisd 
before ever they venture again to make ano- 
ther Theory, or defend this, to learn ſome- 
thing of the common principles of the Sphere. 
Perhaps they think them roo common and 
. eaſy, and ſuch as every body may know that 
will be at the pains to ſtudy, and therefore 
they deſpiſe them, and go upon higher at- 
tempts to find out ſomething that no body 
elſe can diſcover; as the method how the 
Earth was made, and what was the ſtate and 
condition of the Antediluvian World. But 
for my part I would rather be quite ignorant 
of the poſture of the Primitive Earth and the 
poſition of its Axis, than not know the com- 
mon principles of Aſtronomy and the doctrine 
of the Sphere. I am ſure if this Author had 
ſpent but half the time upon this ſubje&t that 
he has done upon the Theory, he might have 
avoided many abſurdities, and would not 
have talk't of the Axis of the Earth being 
0 d into a paralleliſm with the Axis of 
the Equator, and the Heavens ſeeming to turn 
round upon an Axis different from that of the 
Earth. For it is well known, that the appa- 
rent motion of the Heavens is about the Axis 
of the Earth, and that the Axis of the Equas 
. f Wi tor 
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tor is the ſame with the Earths Axis, and it 
is l that they could ever have been 


It ſeems this Defenders intance is only 
with the Antediluvian World; for one would 
think by his way of Writing, that he knew 
nothing at all of this Worlds poſition or mo- 


tions. His diſcourſe and terms are ſo odd 


and ftrange, that I ſometimes believe they 
were terms that were uſed by the Antedilu- 
vian Fathers; for I am ſure they cannot be 
accommodated to the preſent mode and man- 
ner of ſpeaking. % 

The deſign of the fifth Chapter of the Exa- 
mination is, to conſider the Theori/ft's method 
of forming Rivers in the Primitive Earth 
which, according to him. were furniſhed with 
Vapours drawn from the Abyſs thro” the Cruſt 


by the heat of the Sun. Againſt this I ob- 


jected that from thence it would follow, that 
there could be no Rivers for a confiderable 
time after the firſt Creation of the Earth. For 
one would think that it muſt neceſſarily re- 
quire ſome time before the Suns heat could 
penetrate thro a thick Cruſt. to raiſe yapours 
trom the Abyſs; all which time the Inhabi- 
tants of the Earth muſt be without Rivers. 
The Defender thinks this objection may be 


anſwered by ſaying, that the Earth was at 


firſt ſoft and moiſt, and therefore could not 
but furniſh ſtore of va to ſupply the 
Rivers. But this is nothing but a ſhiſt; 17 


— 
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if we bring it to a Calculation, we ſhall find 
the cauſe no ways anſwerable to the effect. 
I ſhew'd in the Examination, that the 
| gy 4 water evacuated by all the Rivers 
every Year, was at leaſt equal to 263080 
Cubical Miles now if we allow no-more 
Rivers in the Primitive Earth than there are 
now in ours, (whereas in our proportion to 
the ſurface of the Land they ought to be 
double) ſo many Cubical Miles of water will 
likewiſe be neceflary every Year to ſupply 
the Primitive Rivers; and -if we Pos 
the Sun had penetrated the thick Cruſt in the 
ſpace of ten Years (which is a time little 
enough in all reaſon for ſuch an effect) the 
uantity of water that would be neceſſary to 
ly the Rivers for ſuch a time, muſt not 
| be leſs. than 263080 Cubical Miles; which is 
ſuch a quantity as would make the Earth very 
fofr and moiſt. indeed: But it would be 
much rather a Marſh and Mire than an habi- 
table Earth. n | 
l objected alſo that it was impoſſible that 
the Rays of the Sun could ever reach'rhro' a 
vaſt thick Cruſt, fo as to be able to raiſe vas 
pours from the Abyſs. Or if we ſhould fu 
that it did raiſe them, yet it could not 
it in ſuch a quantity as would be requiſite to 
furniſh the Antediluvian Rivers. For who can 
imagine that the Sun could act as freely upon 
the Abyfs, as it does now upon the open Sea? 
Whoſe ſurface is expos'd to the continal ** 
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of the Sun, whereas the Abyſs was enclos d 
by a = F Mey 2 Yes. all the 
Materials of Earth ravel, Or 
and Metalline ſubſtances * f he 
Sea as it is now laid open to the action of the 
Sun, is but juſt ſufficient to ſupply us with 
Rain and Vapours; does it not feem a thi 
againſt common ſenſe to ſuppoſe that the 
5 enclos d with £ on Il could have 
ent out a quantity of Vapours t enough 
for ſuch an ef e ©: 
But I paſſed from theſe general words, and 
reduced the matter to Calculation; where I 
ſhew'd, that if we allow'd the mouths of all 
the Pores, Cracks and Chaps, thro' which 
the Sun muſt have acted on the Abyſs to have 
been ebe part of the Earth's ſurface; there 
would then have been five thouſand. times 
leſs Vapours to have ſery'd twice as great a 
uantity of dry Land; and therefore that in a 
ntry as big as Britain, there would not 


have been ſo much as one River, nor fo much ; 


Rain in a Year as does now fall in a day, 
All the anſwer the Defender makes to this, 
that 1 ſuppoſe great cracks and pitts 
which the 2 aſcended, whoſe, dimen» 
ſions and capacities I examine at pleaſure, 
whereas he does not find that the'\Theorsf# 
makes any mention of theſe Cracks for that 
N ; The only queſtion is, whether the 
eat of the Sun could reach ſo low as the 
Abyſs, when the Earth was an ita 
l ores 


? And ſeeing the 


235 


236 An Examination of the Reflection, 
Pores enlarged. Here he is miſtaken, this is 
not the only queſtion; for there is another 
material one beſides, viz. That ſuppoſing the 
heat of the Sun had reached the Abyſs 
whether there could have been vapours 
enough extracted from it to furniſh the 
Earth. And I think I have prov'd that 
there could nor. 1 


But it ſeems he will not allow of the Cal- 


culation, - becauſe it ſuppoſes, that the Sun 
afted thro' large, cracks, fiſſures and chaps, 
which he ſays the Theoriſ did not mention 
for any ſuch purpoſe : but he will have the 
Sun to have acted only thro' the Pares of 
the Earth. Well, ler us — his ſuppoſition, 
that the Sun did not att thro' large cracks 
and fiſſures, (which I thought would beſt 
ſerve his deſign) but only thro' the Pores of 
the Earth; and we will fee how much the 
Theorift will gain by it. | 

Let us therefore conſider one of theſe 
Pores, which we will ſuppoſe to be one inch 
Diameter; (and I think it a good large one) 


let us alſo ſuppoſe that the Cruſt from its 


ſurface to the Abyſs is but one Mile' thick, 
which is but a very moderate ſuppoſition, as 
in the figure, | Fig. 13. Plate VI.] where 
AB repreſents the mouth of one of theſe 
Pores, AC the thickneſs of the Cruſt, C ND 
the ſurface of the Abyſs, EGHF the Dia- 
meter of -the Sun; GH is the Diameter of 


| That part of che Sun which can ſhine all at 


once 
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once upon the point N, which is midway be- 
twixt C and D, becauſe AC is to CN as 
5000. to half an inch, that is, as 120000 to 1 
the Angle CAN will be ſome what leſs than 
two ſeconds; and therefore the double of it 
which is the Angle ANB or GNH will. 
be leſs than four ſeconds; but the whole 
Diameter of the Sun fubrends an Angle of 30 
minutes, therefore E F the Diameter of the 
Sun, is to G H the Diameter of that part 
which ſhines thro' the Pore A B as 3o minutes 
are to four ſeconds, that is, as 1800 to 4 or 
50 to 1. But Circles are to one another as 
ſquares 6f their Diameters, and conſe- 
wet. = the Disk of the Sun which ſhines all 
at once upon our Sea, is to that of it 
which ſhines upon the Abyſs thro” its Pores, 
as the ſquare of 459 to 1, that is, as 202500 to 
1; and therefore the action of the Sun upon 
the ſurface of the Abyſs, would not be the 
two hundred thouſandth part of what it is 
upon the furface of our. new Ocean. But tis 
lin by the Figure, that the Sun could not 
tins the ten thouſandth part of the time upon 
the Abyſs, that it can do upon the Sea. And 
therefore if we diminiſh its action alſo upon 
that account, we ſhall find that the heat of 
the Sun upon the Abyſs, would not be the 
ten millioneth part of what is upon the preſent 
Sea; and the vapours raiſed from the Ab 
would be leſs thoſe which are raiſ 
from the Sea very near in the ſame propor- 
| clon. 
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enn ſay one thing, 
ſo, I with the 
Ca 


not tell what will be fair; for the 
himſelf has expreſly ſaid io, in his Book 


An Examination of the Reflection 
tion. Has not the /} now mended his 
cauſe mightily by this anſwer of his Defenders, 
which has made the argument againſt him 


much ftronger than it was before? 


I am accuſed of dealing unfairly with the 
Theorift, when I make him ſuppoſe that Moun- 
tains make way for. the motion and dilatation 
of vapours. If this is unfair dealing, I can- 


Chap. 5. Pa of the Engliſþ Ther. 
Where, ſpeaking of The Non Ind 800 
parts of the World, which he ſays draw the 
vapours to them; his words are theſe, 7h: 
cod of thoſe parts attratting them, as uus call it, 
that is making way to their motion and dilatation 
— reſuftance, as 2 and * 
Aura Vapours Warmer. , bo I 
_— theſe words in the Examination, 
Defender aſſures us, that the Theorift 
poſes no ſuch thing. It ſeems then that 
ing, and ſuppoſe another. If 
ender would give us two 
| one of thoſe things which he ſays 
and (| es to be true, and another of thoſe 


things he ſays without ſuppoſing them to be 


true; I hope in chis laſt we ſhiould find what 


s ſaid in the 7th. 8th. and ↄth. Capters of the 


Archeulgiæ, concerning the Moſazcal account 
of the Formation of the World, its Priqurive 
State, and the Fall of Man. 


Our 
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mender ſays, that the ya 
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Our next diſpute is about the courſe of the 


vapours. The Theoriſt aſſerted, that it would 
be towards North and South. Now I prov'd 
that it would be from Eaſt to Weſt; becauſe 
1 demonſtrated, that there muſt be a con- 
tinual wind blowing that way, in an Karth 
where there were no Mountains to change 
the direction of the wind; juſt as it is mow 
in the Atlantick and Paciſct Oceans. And 
ſceing the vapours ſwim. in an Air of the ſame 
intenſive gravity with them themſelves, it is 
demonſtrable that they muſt follow the mo- 
tion of that Air, and be likewiſe carry d from 
Eaſt to Weſt. The Defender grants, - A their 
motion would be at firſt that way; But (ſay 
he) the queſtion here is, where chey u 

be 2 or ent they 23 
think it does not ſignify any thing where 

fall; for I am ſure they would not fall or be 
condenſed in a place to which they were 
* carry'd, that is, towards either of the 
Oles. TY . uot 1 0 g | 
The Theoriſt was of the opinion that the 


cold in the North and South parts artracted 


the v chither, that is, (as he explains 
it) made way for their motion and dilatation. 
But becauſe I ſhew'd chat this merhod ſa- 
voured. a little of abſurdity, our Theory 
| were diverted 
towards North and South, by an impalſe of 
new vapours. This opinion ſeems to me 
be as ünnatural as the othet, for if che vs 
b | pours 
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pours were crowded on one another by their 
mutual impulſes, they would condenſe one 
another, and fall down in the places where 
they were crowded, * | 

I am ſure it is impoſſible, that an atome of 
vapour however impell'd, ſhould make its w 
thro' an Armoſphere of the ſame gravity wi 
its ſelf, for ſome thouſands of Miles towards 
either of the Poles; when a ſtone which ha 
ſome thouſand times more denſity than yz 
| pours, and conſequently ſome thouſands of 
times alſo more force to break the reſiſtance 
of the medium, if it were to move to Eternity 
in the Air, yet it would never make any 
conliderable way in the medium, by reaſon 
of the continual loſs of its motion. 

It ſeems to contradi& our ſenſes to ſuppoſe, 
that vapours can move thro' the Air without 
ſuffering ſuch a reſiſtance as muſt condenſe 
them. We obſerve, that thoſe vapours which 
are in the Clouds, when the Air grows light, 
begin to fall, no doubt in the form of vs 
pours; but afterwards ſuffering a conſiderable 
_ reſiſtance from the Air, they are condenſed 
into drops of Rain. - If then the reſiſtance the 


va meet with for ſo ſmall a way, be 
Rien to condenſe them, is it not naturally 
impoſſible that they ſhould travel ſome thou- 
ſands of Miles not be condenſed till they 
arive at the Poles? ? 

Our Author proceeds in the next place to 

conſider the ſeventh Chapter of the Exami- 
408 | nation, 
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cir ration, and anſwer the nts that are 
Ine brought againſt the Theoriſt's way of making a 
ere Deluge. It is ſuppos' d in the Theory, that 
after ſome ages the heat of the Sun muſt have 
of Wl peirced thro the Cruſt of the Earth, and 
V reached the Abyſs, where it muſt have rari- 
v yd the waters there, and rais d an immenſe 
quantity of them into eg. cheſe endea- 
youring to expand themſelves, and the Pores 
of the Earth not being ſufficient to let them 
js thro', would ' preſs upon the Cruſt and 7 
reak it into 1 ſo that its fall _ the 1 
Abyſs, would produce an univerſal Deluge. 7 
Againſt this I objected, that it is impoſſible 
the heat of the Sun could reach far into the 
Earth, ſo as to perform any conſiderable 
effe&t 3 ſince by obſervation it was found, that 
in Caves and Vaults there was not any ſenſi- 
dle alteration of heat in Summer and Winter; 
and therefore ſeeing that the heat of the Sun 
had fo little effect in places of the Earth that 
were ſo near its ſurtace, how could any one 
imagine that it would have any upon the 
_ which was covered over with a thick 
Craft. | 009.13 IN ZR 
Bur becauſe this argument was propos d in 
general terms, I endeavour' d to bring it to 
Calculation, in order to which I aſſumed one 
poſtulatum, vu. That fewer Rays of beat 
paſſed to the Abyſs thro? the Cruſt, than if ir 
to bad been compos d of ſeveral ſurfaces at ſome 
mi- conſiderable diſtance from one another (ſup- 
R \ — 
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ſe 10, 20, or 30, feet) every one of which 
keflectel half de Rays which fell upon 
them, and abu the other half. This 
I thought was a poſtulatum 3 5 every body 
would have —— and if we conſde 
how much of the Suns light and heat is dim. 
niſhed by a thin Cloud of vapours, place 
between it and us, and how much light i 
reflected by the common Air, when it — 
tchro' it, we cannot but own chat the dimi- 
nution of heat in paſſing thro every 20 or x 
foot of a ſolid Crutt, muſt be at leaſt 2 
of what falls upon it. Upon this ſu 
I ſhew'd, that if there were * one Nanda 
of theſe ſurfaces, the number of Rays nee 
fell upon the firtt, would be to che number of 
jr pts fell upon the Jaſt, as 2*® to 1 0 
as the goth, power of 2 to unity; from whence 
it follow that if we took the diſtances 1 
the Logarithms, the hear of the Sun at each 
of theſe di would be as the abſolut: 
numbers belonging to theſe | ithms; 
Hig: 14. Plate VII.] Thus, if AB re 
1 thickneſs of the Cruſt, A C the number 
of Rays which fell upon the ſurface at A, 
DE — of Rays which fell upon the 
ſurface at D; and if we draw thro' the points 
and E che Logarithmick curve to the 
Afymptote AB, the Applicate BF will re- 
preſent the number of Rays which will fal 
upon the ſurface at B, which in our preſent 
20” is walz leſs than AC. 5 


Ox the Theory of the Earth. 


Inſtead of denying any of me propoſitions A | 


of this argument, 2 ſhewing how the con- 
cluſion is faſly deduced from the premiſes, 
he anſwers that fo wo may diyide an inc 
into an hundred or a 5 ſurfaces, 
move from thence that 5 hear of the 8 un 
288 9 an ich of Earth, ut i 
150 A Pale caſe, is t 15 not a vaſt diſpro- 
reign — an inch of Earth, and à yaſ 
enſe Cruſt of ſome pate 1 So char 


. e be ih he 


it we urfaces in 0 

en 0 8 we da ze whole Cry 
between 5 two ab tg 

32 Tit 15 be to the diſtanc 


between two immediate ſurfaces of the in 


737575 as — of Bs Cruſt to the 
thickneſs nfs 7 rk if 
AD repreſent the 751 nce bery two 


4 ſurtaces of the inch of of Far, B Fri 
ſtance * IM faces of Ki: 
| Rays 5 pref or on the ek 
5 


which 

which fag 8 25 

curve W FROG 

Rays which fal gn 455 urface ar mY F 

is certain chat th any Rays Fl 

bl medium whether ſolid or fluid 
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of the Sun paſſing thro' a far greater portion 
of the Air when it is near the Horizon, than 
when it is near the Zenith, is the cauſe that 
its light near the Horizon is much leſs than 
when he is in his Meridian Altitude; and the 
difference of his Illumination in both theſe 
places is ſo great, that we can _— look 
upon the Sun when he is Setting or Rifing, 
whereas we cannot turn our eyes to him 
without hurting them, when he is near our 
Zenith. Thus alſo it is obſerv'd by expe- 
rience, that the deeper any Pool of water is, 
the fewer are the Rays which reach to the 
bottom of it; the ſame thing is alſo obſery'd, 

If the medium 1s Glaſs 'or Chryſtal, or any 
other that lets either light or heat paſs thro 
It. . 7 

Perhaps the Defender will ſay, that the Rays 

are diminiſhed in paſſing thro” a medium; but 

yet he does not ſee how they ſhould be dimi- 

niſhed in the proportion T have aſſign'd, . 

ſo that the Applicates to the Logarithmick 

curve are always as the quantity of Rays 
which paſs thro'. Well, that he i; ſee that 
this is not a precarious aſſumption, I will give 


_ " 


him my reaſon for it. 

Let AB K C repreſent any medium thro 
which the Rays pals ; let us Tupgote this me- 
dium to be divided into parts of equal thick- 
neſs, A D, DG, GM, Sc. let à repreſent 
the number of Rays which fall on the ſurface 
AC, and let ga be thoſe which paſs thro 
| | 0 
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to the ſurface DI; becauſe the mediums A I, 
DL, are uniform, they will both tranſmit the 
u fight which falls upon them, in che ſame pro- 
1 portion, that is, becauſe both theſe mediums. 
' ne by ſuppoſition of the ſame nature, equally 
0 denſe, and of the ſame thickneſa, nd the 
s which fall upon both, have the ſame in- 
* dination, the quantity of Rays which fall 
© Wl pon the ſurface A C, will be to the quantity 
which paſſes thro the medium AI and ; 
comes to the ſurface DI as that quantity 
which comes to DI is to the quantity which 
Y rafſes thro DL, and comes to LC and by 
g, oonſequence if 4 repreſent the number of 
J 


T8 LOL which fall upon AC, - a the number 
which fall upon DI, a will repreſent the 
vs MW number of thoſe that fall upon the ſurface 
ut WW GL. After the ſame manner . will be 
iz ass the number of thoſe Rays which come to 
ck WW MN, and 44 will be the number of thoſe - 


ur which fall upon F B, chat is, If the diftances | 
AD, AG, AM, AB, are in an Arithme- V 


we . . 

tical progreſſion, the Applicates AC, D 

0 , MG, FB, which repreſent the * 4 | 
ne. ot Rays that come to the points A, D, G. 


ent brogreſſion, which is the property of the Lo- 
ace garithmick curve. N r | N 3's N 


nenn 
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de pierced thro and thr 


in a good fire may be made red hot, and be 


Tho' this way of reaſoning by a Calculus 
ſeems to be plain and obvious enough to thoſe 
who underſtand the common principles of 
Calculation, (Which as I think ought to be 
unkown to none that pretend either to write 
or defend a Theory, as the Theoriſt himſelf 
owns) yet the Defender does whatever he can 
ro find ſhifts and evaſions for ſuch arguments; 
and here he tells us, that we ought not to 
conſider furfaces but pores. Well, that he 
may ſee how ready I am to pleaſe and obey 
him, I have done this already in the 237th Page 
of this Treatiſe, where I have ſhew'd, that if 


the Sun ſhin'd upon any ſurface that is ex- 


poſed openly to it, its heat on chat ſurface 
would be 20250 times greater than its heat 
upon the ſurface of the Abyſs, when it ſhin'd 
only thro' the Pores of the Cruſt. Which 
diſproportion is great enough to ſhew, that 
no great ſtore of vupours could be din 


the Abyſs: Bur ſays he, thoſe that allow a 


Comet at its neare 1 2 to the Sun, to 
„ fo as to become 

otter than red hot iron, will not think it 
range that at our diſtance, it TRY have 
ſome proportional effect upon the inward 
parts of the Earth. Let us. illuſtrate! his 
imilitude by another; Thoſe who allow 
that a ball of iron ten inches thick, when put 


peirced by the fire throꝰ and thro, will not 
think it ſtrange, that this ball of iron re 
"bij a 4. F 
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io ſeet from the fire, ſhould receive ſome 
proportionable heat even in its inward parts, 
s without doubt ir would. But the queſtion 


is, if this effect is any way ſenſible, or if we 
ſhould ſuppoſe ſome water incloſed in the 


247 


middle of this ball, whether the heat of the | 


fire could raiſe it into vapour at ſuch a di- 
ſo that the force thoſe vapours have 


the ball. 
thought that this Gentleman had known 


ſo much of the new Experimental Philoſophy, 
28 not to be ignorant, that heat does not 
into the interior parts of a ſolid of conſidera- 
ble thickneſs, till it has quite diffolved the 
_—_ or parts; and if the ſolid is combuſti- 
(as wood) 577 fro conſumes the — 
—— ſenſible effect upon the ye 
terior; but if its parts are 
Metals or Stone) it and di vibes 
the frame and — of the outward parts, 
and ſo makes its way to the inward. ' 


But our Philoſopher thinks he has found 


out one remarkable Phenomengn, which he 
3 
Ces into 
1 of the uakes. He con- 
22 cauſe of them, nn 
and he ſays, e 


from che 2 
tions; This rarefaction e e he) muſt . 
, ſome _ 5 vide W 


eg chemſelves, would br or burſt 
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to us yet by this Author, than the heat of 
the Sun. | LE i yp Po 
Why ſhould I be oblig'd to ſatisfy, bim in 
all his difhculries in Philoſophy? Did ever! 
ſet up to be a Theorift, and give an account 
of all the Phenomena. of Nature? Well; but 
it ſeems he expects it from me, and tho I am 
no ways oblig d to it, yet out of abundance 
of good nature, I will give my opinion in 
this matter. | Thad. 
I think then that the rarefaction of Va- 
rs within the Earth, may ariſe from ano- 
ther heat than that of the Sun. We know 
that there is an actual fire which always 
burns in ſeveral places of it, which ſome- 
times burſts out and makes an horrible erup- 
tion, as in all Vulcano's. and Fiery Moun- 
tains; and why may not this fire be the cauſe 
of the rareſaction? This appears to be more 
probable, hecauſe Earthquakes are moſt com- 
mon an thoſe places where:theſe Vulcanos are, 
as in the Kingdom of Naples and Sicih. 
But ſuppoſing there were no actual fire 
under ground, yet I am of the opinion, that 
heat may ariſe from other cauſes than that of 
the Sun. It is obſerv'd, that from a due mix- 


ture of ſome particles of matter with choſe of 


22 ſort / there y ill ariſe a very conſidera- 
le heat: Some A — are ob- 
ſerw d to! be exceeding hot, as ſome, Mines, 
here there is, a) mixture of Sulphurxecus, 
Nurous, | and Mineral principles) the heat A 
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On the Theory of the Earth. 249 
ſo conſiderable, that a Man cannot eaſily 
endure it, even in the extremity of Winter. 
There are other places ſo warm, that the 
vaters that run-thro' them will ſcald a Mans 
band. And may we not ſuppoſe, that there 
ice ſome Cavities deeper underground, where 
the Earth is of the ſame frame and texture of 
parts? Now it ſome Sulphureous and Nitrous 
Exhalations, | ſhould be gathered together 
within any of theſe Cavities, and by motion, 
or any other accident, they ſhould happen to 
be kindled, it is plain they will expand them- 
ſelves, rarify the Air, and make that Con- 
cuſſion of the ground we uſually obſerve in 

Now it is plain, that theſe Exhalations may 
be kindled without the heat of the Sun, from 
obſervations that are daily to be made in our 
Atmoſphere; where the Sulphureous Exhala- 
tions that are the cauſe of Thunder and 
Lightning are kindled in the Air, hen the 
action of the Sun is not ſtrong. This is alſo 
obſerv d of Meteor —— we commonly 
call falling Stars) ah matter is kind led in 
the night time, when the immediate heat of 
the Sun can have as little effect as it has 
within the bowels of the Earth: and I hope 
this will be ſufficient to ſatisfy bim, that 
Earthquakes may ariſe, from other cauſes than 
the heat of the Sun. 75 


Tho”. the arguments I have already; iven, | 
te 
0 


clearly prove, that there was no rar 


Ex. 
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of the vapours, cauſed by the heat of the dun 
within the Abyſs, yet Lſhew'd, that granting 
the Suns heat had reach't the Abyls, even 
then an Univerſal Deluge could not follow 
from thence ; becauſe I demonſtrated by 2 
Calculation, that if the Suns heat drew jy 

rs from the Abyſs ſufficient to furniſh the 

vers on the Earth, it muſt have exhauſted 
this great trealure long before the time of 
the Deluge. This manner of Examining the 
Defender calls contemion, and going from one 
extream to another; tho for my part, I 
think there cannot be fairer dealing, than 
firſt to prove that his Principles and Hypo- 
theſes are falſe and diſagreeable to Natute; 
and then (ſuppoſing them true) to ſhew, that 
his reaſonings upon em are falſe and in- 
concluſive, and the cauſes he aſſigus are no 
ways proportionable to the effects he would 
However, our Author aſſures us, that there 
are a great many uncertainties in the compu- 
tation. He knows I did not pretend to give 
an exact eſtimation of the Water that the 

Rivers ſent into the Sea. I can ſuppoſe that 

I have not come "within: the truth by one, 


| cording vo the compuration, che Abyſs ought 
, , ; 0 
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On the Theory of the Barth.” 251 
to have been exhauſted in the ſpace of 460 _ 
Years; now from the Creation to the time of 
the Deluge, there were 1600 Yeats." | By' 
which it 18 evident, chat which evet of thele 
Hypotheſes he takes, the Abyſs muſt have 
— empty long before the time of the 
Deluge. e e eee | 
Bur he thinks I'go in this Calculation on 
inciples that are hot ailow'd by the Theorsft, 
= e I ſuppoſe the Waters of the pteſent 
Sea equal to the Waters of the great Abyſs ; 
whereas (ſays he) there was near twice 
much Water in the great deep, as is now in 
the Ocean, ſeeing the Abyſs was extended 
under the whole Earth, and the Sea reaches 
but to the half of it. I always preſum d that 0 
it was the Theoriſ's Hypotheſis, that the C rut 
fell down upon the Abyſs and drove the 
Waters from their place, ſo that tlie greateſt 
or of the Warers in the Abyſs (after they 
overflowed the Earth) came and ſettled 
at laſt in the Sea. There might indeed have 
been ſome Water left in the Hollows and 
Cavities of the Earth, but twould be incon- 
ſiderable in ref of the whole; and the 
Theorifl himſelf aſſerts, that if the Earth 
ſhould diſgorge all the Waters in its bowels, 
it would not amount to above half an Ocean; 
and in the Latin Edition he thinks, that it is 
alrogether incredible, chat the Water within 
the Earth ſhould be as great as What is in 
the Sea and Rivers. So that mn 
| who 
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252 An Examination of the Reflection, 
who aſſerts that there was almoſt twice az 
much Water in the Abyſs as there is now in the 
the Ocean, | ſeems never to have read the MW" 
Theory, or to have underſtood the Theorifs 0 
Hypotheſis which he endeavours to defend. 0 
But what if there were twice as much 70 
Water in the Abyſs as there is now in the ba 
Ocean; yet even in that cafe the | whole 4 
muſt have been exhauſted long before the N. 
Deluge, fince one Ocean could have. been WM” 
drawn up in the ſpace of 460 Years: Nay, 
it we ſuppoſe that there were but juſt ſo 
many Rivers in the Primitive Earth as there 
are now in ours; (whereas in proportion to 
the dry Land there ought to have been twice 
as many) yet in the ſpace of 1600 1 Years, 
there is time enough to have the whole A 
exhauſted, as is evident by the Calculation. 
The ender alledges, that the Rivers 
were not ſupply d by the vapours, only from 
the Abyſs, but alſo from the Earth and 
Waters upon it. This evaſion was foreſeen, 
and obviated by me in the 130% Page of the 
Examination; where I prov'd that there muſt 

de at leaſt. the ſame quantity of vapour er- , 
bald from the Abyſs as was before, becauſe & 
the ſame cauſe ſtill continuing to act, would WI n 
ſill . produce the ſame effect, and the Abyſs I. 

having at firſt furniſhed the Rivers with a fuf- 
ficient. quantity of Water, would ſtill con- f 
| ſiiznue to furniſh em in the ſame quantity, nay 
1 | rather/in a much greater; ſince (according 15 
| | | | FEI e 
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the Theory) the heat of the Sun was ſtronger 
ind ſtronger every day upon the Abyſs, and 
the vapours exhal'd were ſo many at laſt, that 
not bane all of them able to crowd thro” the 
pores, they broke the thick Cruſt of the 
Earth with their violent effect to expand 
themſelves and fly upwards. Thus we ſee all 
the ſhifts and evaſions which this Author 
makes, are not of the leaſt weight againſt my 
computation. rid n NP "%, 1 
But ſuppoſing that all the Water in the 
reſent Ocean was then in the Abyſs, yet T 
zrov'd, chat from the fall of rhe Cruſt, there 
could ariſe no- Univerſal Deluge, becauſe rhe 
ſteoriſt himſelf prov'd, that there muſt be ar 
laſt eight Oceans of Water requir'd to cover 
the Earth. The Defender contellgs, that the 
Water in the Abyſs was not ſufficient to make 
Deluge in the nature of a ſtanding Pool, 
over-topping and ſtanding cal n over the 
heads of the higheft Mountains; (as it is 
uſually conceiv'd) but the Deluge that roſe 
from the fall of the Cruſt was rather like a 
ulhing Sea, overflowing and ſweeping them 
with its Raging Waves and Imperuous Flu- 
tuations. I beg the 7heoriff's pardon for 
niſtaking him: I thought that he defign'd ro 
explain Noah's Deluge, and not one of his 
own imagination. Now I can eafily prove, 
that ſuch a Deluge as this Gentleman con- 
ceives, is no ways like that which . er 
in the days of Noah. For tho” the Theoriff 


- 
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| computed but eight Oceans of Water 

were ſufſicĩent to nM the whole Earth wm: 
the tops of rhe higheſt Mountains, yet I de. 
termined the * more nicely in my 
Remarks on 4 * 5 1 . awd 


proy'd, that 55 muſt be at lea 
twenty Oceans of Water that were mc in 
for ſuch an effect. From which it is evident, 
that the Water in the Abyſs could but TM 
o- part of twenty three at a 1 05 and the 
ther twenty muſt remain dry; and 
Th after the 9 had overflowed' this 
* muſt have proceeded to the yex & 
Þ fl ucceſſively, till at laſt it had ove 
the whole Earth. This is the way that 1 
Author muſt conceive the Deluge. | 
Let us ſee now what account the Scriptures 


give 71 Noah's Deluge. Geneſ. Chap. 7, v. 3 
it is 


id, That the fauntains of the great 
were broken up, and the anti of th heaven an 
„ was upon the Earth 

5 orty nights. And again, ve 
And the flood was fo . upon the Toll 

— the Waters uw 7 bare up the Ark 

and it was lift up above the Earth. v6 18. 

And the waters prevailed, and were encreaſed 

177 upon the „ and the Ark went apo 

ace of the waters. Verl. 1 9. And the wallrt 
| 52 exceedingly. upon the 22 and all the 

5 pole 8 were [org ang Were 

| ow Fable upwards gid 
the 5 prevail , nd 
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the wohin Foe 
covered. 
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eovered. verſ. 24. Aud the waters provgiled 
upon abe Earth an hundred and fifty days. Chap. 
8. verſ. 1. And God made a wind to paſs over 
the Earth, and the waters aſſwaged. verſ. 2. 
The faumtains alſo of the deep and the windows of 
benden were ft and the rain from heaven 
was reftraived. verſ. 3. And the waters returned 


from off” the Earth continually, and after the end 


if the hundred and fifty days, the waters were 
abated. verl. 5. the waters decreaſed con- 
tinually until the tenth month. Iu the tenth 
month, ow tbe fifth 
tops * the mountains ſeen. 35 Nu 7 
We may obſerve from this, chat the Seri p- 
tures inform us, that the whole Earth Was 
under a Deluge at the ſame time, that the 
waters encreaſed and prevailed gradually 
wy where for the ſpace of 150 days, that 
all che high hills under the whole heayens 
were covered, that all theſe Mountains lay 
under Water for fevers] months, that the 
Ark ſwam and was carry'd up above the 
Mountains, and when the Waters began to 
abate, it reſted ar laſt one of them; that 
it was the eighth month from the beginning 
of the Deluge when the tops of the Moun- 
lay all of them hid and covered with 
Water. Now in the Theoriff's imaginary De 
luge, it is plain, (as I have already gbſerv'd) 


chat chere was but a twenty third part of the 
Earth covered with Water at the ſame time; 


IT 


of the month. were the 
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it is alſo evident, that the Waters could no 
encreaſe gradually in any one place for-the 
ſpace of 150 days, fince the whole Earth 
was to be cover'd over with waters in tha 
time. His ſingle Ocean of Water could not 
ſtay but the three and tWentieth part of that 
time in one place, and therefore it muſt hay: 
gone off from that place, and left it dry long 
before the end of thoſe days. : 

Nor is this Idea of a Deluge leſs conſiſtent 
with Reaſon and Philoſophy, than it is with 
Scripture. Is it poſſible to conceive moving, 
wandring Mountain of Water? For Water 
naturally ſettles its ſelf into a ſurface concer> 
crical to the Earth; and by whatever force, 
or however it ſhould be rais'd into an hes 
it will immediately ſpread it ſelf uniformly 
upon the ſurface of the Earth, and deſcend by 
whatever ways it can. If therefore we ſhould 
ſuppoſe all the waters in the Abyſs drawn or 
forced up to cover the hills of any one place, 
it will immediately deſcend and form it felt 
into a ſurface parallel to the Horizon, and ſo 
ſpread its ſelf equally every where upon the 

alleys of the Earth, leaving the Mountains 
quite uncover d. The Theorift himſelf ac- 
knowledges, that a Mountain of Water is an 
impoſſible thing; and indeed, this notion of 
a Deluge ſeems to be ſo extravagant, that 
can ſcarce think that any body will be ſo 
credulous as to believe it; and yet it is im- 
poſſible that it can be any other ways, if we 

ſuppoſe 


i 


1 On the Theory of the Earth. +  - 
no: Ml ſuppoſe all the Mountains of the Earth to 
the W have been cover'd with an Ocean of Water 
rth of no greater dimenſions than that affign'd 
hat in the Theory, which cannot cover more than 
not Wl the three and twentieth part of the Earths 
bat I furface. © 
ave The Defenger in vain alledges, that we are 
Ing to coticeive this Ocean as a mighty ruſhing 
Sea, overflowing and ſweeping with its ra- 
ent ging Waves and Impetuous Fluctuations, all 
be Mountains; for this will not at all rake 
ing, away the abſurdiry, becauſe motion can never 
ater WW multiply any body, nor make it to be at more 
cer» WY places than one at a time. Water can only 
by motion be in many places ſucceſſively, 
10 which will give us the Idea of ſuch a movin 
y Wl heap or Mountain of waters, as we have j 
| by MW now prov'd impoſſible. Nor is this notion of 
ld MW: Deluge agreeable to the principles of the 
1 or MW Theory. For let us ſuppoſe rhe Cruſt to 
ace, I have been broken by the force of vapours en- 
felt Mdeavouring to expand themſelves, it muſt im 
1 ſo H nediately fall down and drive the Water of 
the ide Abyſs out of irs place, ſome one way 
tains Wand ſome another; this Water will aſcend 
a- With a very conſiderable force, ler us 8 
s an Wis far as five Miles perpendicular heighth, 
n 7 her which it — d _ _ and fall to 
at 1 the ground; and all this will be k . 
f + heſe - 


e ſo don in much leſs time than one day. 

im- vaters having acquired a force 15 their 
f we all, will deſcend very ſwiftly into the Vallies 
poſe , 0 "SY - and 
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and Cavities of the Earth, and leave both 

| Mountains and lenny es: quite uncover- 
ed. And as the Waters that were raiſed by the 
fall of the Cruft, could cover no more than 
a twenty third part of the Earths ſurface, ſo 
it is evident 1t could remain but a very ſhort 
time upon the tops of thoſe Mountains it over- 
flow'd; whereas in Noab's Deluge, all the 
Mountains of the Earth lay under water for 
the ſpace of 150 days. Thus I have prov'd, 
that the Deluge the Defender endeavour'd to 
explain, is neither conſiſtent with the holy 
nes, true Reaſon and Philoſophy, nor 
the Principles of the Theory, from whence 
he pre to deduce it. 


"Of the Figure of the Earth. 


H O' what the Theoriſt has ſaid in re- 
lation to the Figure of the Earth, be 
one of his groſſeſt and moſt 1 errors, 
and tho there is a poſitive demonſtration 
that it is of a Figure directly contrary to that 
he aſſigns, yet his Defender thinks himſelf o- 
blig d to maintain it, and therefore ſpends 

; more time and paper about it, than upon any 
other point. 
He is not contented with what has been 
ſaid by ſeveral Mathematicians and Philoſo- 
phers of rhe preſent Age upon this Subject; 
tho one would think that they knew * 
2 | tthods 


greg gees oe 2 


— — —— 
. ² .! ˙ Ir Is Pͤ ˙PN ⁵² —— 9... 
— — — 

” . 

= 

: 
* 5 4 
- 
= CY 


Or the Theory of the Earth 238 


thods to determine the Figure of the Earth 
much better than either the Theori/# or. him- 


fell. He is afraid that they will give it againſt 


him, and therefore he appeals from them to 


ſome farther Obſervations, that He and the 


Theorift point out and direct us to make. As 
to obſerve tor inſtance, whether the extent 
of a degree be the ſame in different Lati- 


tudes, or whether the ſhadow of the Earth in 


a total Eclipſe of the Moon be truly round; 
as alſo to obſerve if towards. the Poles, the 


return of the Sun to their Horizon be accord - 


ing to the rules of a Spherical Surface of the 
Earth. Theſe are the Obſervations the Ther 
riſt would have made to determine the con- 
troverſy. Which I will now- conſider, leav- 
ing the Defenders Obſervations to be examin- 

in a proper place. | 

I noted in the Examination, that I did not 
think any Obſervations that could be 
upon different meaſures of a Degree in dif- 
ferent Latitudes, could be ſo nice and 


exact, as would be neceſſary to determine 


the point in controverſy. For ſuppoſing that 
the greateſt Diameter of the Earth were te 
its leaſt as 101 to 100, by which one Semi- 
diameter would be very near 40 Miles . 
er than the other; (3 difference which his 
friend who was ſo kind as to write him a 
Letter, thinks to be much too great) and 
then the greateſt Degree upon the Meridian, 
would be to the leaſt very near in the 


Sz proportion; 
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280 An Examination of the Reflection, 
roportion; that is, it would be part of 100 
— — than the Gitier ; but this ferne is 
1 very ſmall, that 1 delieve no Obfervationg 
in order to this diſcoyery, are nice enough to 
be rely d upon. For where the length of z 
Degree in Miles is determin'd either by the 
reſolution of many right-lined or Spherical 
Triangles, it is ſcarcely probable, that the 
errors in Obſervations and Meaſuring, will a- 
n 


mount to leſs than 3 of a Mile. 987 5 
Tho' therefore we can ſcarce hope of ever 
attaining to a knowledge of the Earths Fi- 
gute by meaſuring of it, yet to ſatisfy: the 
Theorift in this matter, I took notice of one 
Dr. Eifenſchmidt, who compares the magni- 
tude of * — obſerv'd in different Lati- 
tudes, and finds that they are greater at the 
Equator than at the Poles, and hat they gra- 
dually decreaſed from the Equator towards 
either of the Poles; from which he infers, 
that the Earth is of ſuch- a Figure as the Theo» 
riſt has aſſign d to it, whereas I following the 
eb principles, demonſtrated that the 
Earth muſt have another Figure, and that the 
Diameter of the Equator muſt be greater than 
L 747957: £102 157% ok 
But our Defender ſays, that my demonſtra- 
tion proceeds upon a ſuppoſition, that the 
Vertical Lines or the Lines of Gravity” (1 ſup- 
poſe he means the Lines of direction of to 
heavy py are to be drawn directly to I It 
the Center. not the Tbeoriſt admit of I br. 
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N On the Theory, the Ear th. © . 
the ſame ſuppoſition? Does not he make the 
Water deſcend from the Poles to the Equator 
that it may be ſo much nigher tothe Center? ; 
Since therefore according to the Theoriff, the 
Lines of direction of heavy Bodies are to- 
232 8 — | I Me 2 | 
roce at Hypotheſis) where the De- 
— n there the Earth muſt have 
its Diameter greateſt, it will evidently. follow 
from Eiſenſchmidt's Obſervations, that the Earth 
muſt not be an oblong Spheroid but a broad 
one, and have its Axis ſhortex than the Dia- 
meter of its quert denn e 
Our Defender tells us, that Dr, Eiſenſchmidi 32 
ſuppoſes the Vertical Lanes or Lines of Gra- | 
vity, to be drawn at right Angels to the Tan- | 
gent of each reſpective Horizon. What Dr. 
Eiſenſchmidt does really ſuppoſe I know not, 
but am ſure he cannot ſuppoſe a thing more 8 
abſurd than what our Author makes him — 4 
pole in this place. For chat the Line of di- 
rection of heavy Bodies is at right Angles 
with the Tangent of che Horizop, is to me 
ſuc h an incomprehenſible ſuppoſition, that T 
ſhall excuſe my ſelf from conſidèering of it, 
tillbthe Defender (who I ſuppoſe would have 
» think he, underſtands it) is at leiſure to en- 
pant fit 0395079 ron win pll $7 
I have not ſeen Dr, Eiſenſc hmidts o]n Bopk, 
to know upon what principles he proceeds: 
It is ſaid in the Ada Eruditorum, that he em- 
braced the Theoriſt's opinion about the Figure 
of the Earth; and 1 * d ** 
, | 3 n 
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ſame with its Center of 
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he would follow his and the common + 
e 


nion, that all heavy Bodies tend toward 


Center of the Earth; becauſe it ſeems mot 


reaſonable, that the direction of heavy Bo- 


dies ſhould be towards the Earth's Center of 


Gravity, which we may ſuppoſe to be the 
Magnitude. Nor 
can we ſuppoſe this direction to be any ways 
chang' d, but upon the account of the centri- 
fugal force, that all Bodies in the Earth have 
acquir'd by being turn'd round the Earth 


Axis. Now if he had taken the Centrifugal 


force into his conſideration, he muſt have 


concluded (as I have done) that the Earth 


had the Diameter of irs Equator greater than 


its Axis, which is ſtill ' contrary to the con- 
cluſion he made. So we fee, that whether 


this Author ſuppoſes: the direction of heavy 


that then by Obſervations he muſt have con- 


Bodies to be towards the Center of the Earth, 


_ cluded; the Earth to have been of 2 broad 


 *Spheroidical Figure; or whether he ſuppoſes 


the Lines of direction of heavy Bodies to be 
chang'd by a Centrifagal force, he ought to 
have drawn the ſame conſequence from thence, 
tho' not indeed from ( his- Obſervations of a 


degree meaſured in ſeveral Latitudes. 


The Defender not daring to truſt much to 


his own skill in this matter, has obrain'd : 


Letter from a Gentleman of his acquainrance 


concerning it. Bur all that Gentleman's 
reaſons depend on a ſuppoſition which the 
Theorift cannot allow, viz. That the TE 
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of the Ellipſe are in the Horizontal Plane; . 
whereas it is evident, that according to the 
Theoriſt's Hypotheſis, theſe Tangents can 
never repreſent the Horizons, for he makes 
the Water to run from them down to the E- 


quator; now it is certain that Water will not _ 


run if it be placed upon an Horizontal 
Plane; and if we are to make Water run any 
way, we muſt always make its Channel in- 
clined to the Horizon. 4205 
This Gentleman indeed reaſons truly, pro- 
vided the Lines of direction of heavy Bodies 
were always pe icular to a Plane, rouch- 
ing the Spheroid in the point where the Body 
als; but as I have already obſerv'd, this 
ſuppoſition is not to be admitred by the Theo- 
riſt, and we can no more ſuppoſe a Plane 
touching a Spheroid ro be the Horizon of 
the point where it touches, than we can ſu 
— Man who ſtands upon the ſide of a 
ill, to have that plane for his Horizon which 
touches the fide of the Hill in the point of 
Thus, I think I have plainly-prov'd, that 
there is no certain way to determine the Fi- 
gure of rhe Earth from the obſervations of a 
egree taken in ſeveral Latitudes; yet I have 


ſhe wn, that if either the — . 


der will depend upon thoſe obſervations Whieh 
are already made; we maſt conclude from 
their own principles by evident demonſtra- 
tion, that the Karth is of a very different Fi- 
gure from what they aſſign it. 
Noble 84 The 
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Ihe next way the Theoriſt would take to 
determine the Earth's Figure, is by its ſhadow 
upon the Moon: But it is eaſy to prove this 
way as uncertain as the other. For let us ſu 
— as we have done already) that = 
greateſt Diameter of the Earth is to its leaf, 
as 101 to 100, (which is a much greater pro- 
portion than What is allowed either by Mr. 
Newton or Monſ. Hugens) becauſe by obſerva- 
tion, the Diameter of the. Earth's Laden is 
three times the Diameter of the Moon, and 
the Moon appears under an Angle of 30 Mi- 
nutes, therefore the Diameter of the Earth's 
ſhadow ſeen at that diſtance, will appear un- 
der an Angle of go minutes or a degree and 
half; and therefore if we ſuppoſe the Diame- 
ter * the 1 0 24 divided into 2 100 
equal parts, (the whole appearing under an 
Angle of 90 — lo —_ — of - theſe 
parts will be ſeen under an Angle of s or 
2. parts of a minute; that is, in our preſent 
caſe, one Diameter of the w will appear 
under a greater. Angle than the other, by A 
2 of a minute. Now by experience we 


= 


„that any object that appears under an 
Angle that is Ieſs han a minute, is ſeen as if 
it were a point. It is therefore plain, that if 
there were a Lucid Body wWhoſe Disk is large 
enough to receive the whole ſhadow of th 
Earth, that we could obſerye no ſenſible dit- 
ference between the length of its Diameter; 
but if this Lacid Body lad. tes Diok du Juf 
big enough to receive a part of the 1455 
0734 | 8 made 
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ſhadow, (as it really is in the Moon) it is 
moſt evident that we could not determine the 
Figure of the ſhadow near ſo nicely, as in the 
former caſe. We ſee then that by the Earth's 
hadow upon the Moon, its Figure is not to 
be determined with any tolerable exactneſs. 
The third obſervation the Theorif# would 
have us make, is about the return of the Sun 
to the Polar parts of the Earth, whether that 
be according to the rules of a Spherical ſur- 
face. But this method is as little to be rely d 
upon as any of the reſt. The various re- 
—.— « the cold and thick Atmoſphere, 
make all obſervations that are made there, 
very doubtful and uncertain; Beſides, the 
Latitudes of thoſe places that are near the 
Poles, - are not exactly determin'd, ſo that 
there is no truſting to obſervations that have 
been already made, and I believe no body 
will go now to theſe places and Winter in 
them, on purpoſe to make new and more exact 
obſervations to determine this controverſy. 
The Defender, having thus pointed out the 
Gay 8 _ obſervations, — oo — 
conſider: the arguments that are at / 
thoſe, , Who ſay that the Earth is of hoe | 
Spheroidical Figure. He. tells us, that; the 
learned Mr. Hugens thinks it may be prov'd 
by experiments made about the different Vi- 
brations of a Pendulum in different Latitudes; 
and brings an inſtance of an experiment made 
at Cayenne in America, where it was obſerv'd, 
that a Pendulum Vibrating in gy 1 is 
Fg | | cer 


o 


266 An Examination of the Refleftions 


ſhorter than one at Paris that performs it, 
Vibrations in that time; from which he ſays 
he concludes. that Gravitation is leſs under 
and near the Equator than towards the Poles, 
and from thence, that the Figure of the 
Earth is protuberant and riſes in the middle, 
N — EE Diameter being betwixt Pole and 
? O e. 1 . \ | 
We ſee here that our Author aſcribes the 
obſervation about the Figure of the Earth, 
drawn from an experiment of Pendulums to 
Monſ. Hugens, whereas it was Mr. Newt 
who firſt made the diſcovery, from whom 
Mr. Hugens had it; and this Writer in juſtice 
ht to have aſcribed it to its true and ge- 
' -auine Author. But this is not the firſt time 
that the honour of ſeveral noble Invearions, 
which the World owes to that excellent Geo- 
meter and Philoſopher, has been given to 
others. . 
The Defender tells us, that there are ſeyeral 
things to be confidered before we come to 


the conclufion; firſt the matter of fact, con- 
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cerning the inequality of Vibrations of equal 
Pendulums in different Latitudes; and 2 
the inferences made from that inequality. As 
to the matter of fact, he tells us, that it was 
Mr. Ricber who made the experiment, whoſe 
Perſon or Character he does not know, or 
Whether his relation be extant in Print. ri 
ſtrange, that the Defender thinks that no body 
is to be truſted in a Philoſophical experiment; 


but thoſę whoſe Perſons and Characters he 
In 1 knows. 


Eee eee 
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ts Ml knows. Has he ſuch an univerſal acquain- 

unce, as to have an exact knowledge of all 

thole who are fit to make Obſervations and 

Experiments in Natural Philoſophy? Certain- 

ly be muſt think, that the Gentlemen of the 

Royal Academy are better Judges of that 
than he is. Monſ. Richer was choſen by 
them, and ſent at the command and charges 


of the French King, to make Obſervations in 
rth, the South parts of the World; and doubtleſs, 
to ff when theſe Obſervations were to be made by 


order, and at the expences of their King and 
Patron, they would never chooſe any but one 
whom they knew to be well qualify'd for 
ſuch an undertaking. And Monſ. Richer him- 
ſelf has juſtify'd the judgement of thoſe that 
ons, WF choſe him, by his excellent Obſervations, 
eo: both Aftrononncal and Phyſical, that have 
| to iff been ſo well received by the Learned. A- 

mong the reſt, he gives us an account of this 
eral WM Obſervarion about the Pendulum very exactly; 
to He tells us, that during the ten months he 


on- ſtay' d at Cayenne, there ſcarce * a week in 

— which he did not make the Obſervation, and 
n 44% , * 

As 

Was 

ofe 


found it always the fame; N r. 
Monſ. Vaun, Monſ. Hayes, and Monſ. Du 
Gloſs, were alſo choſen by the ſame Academy, 
and ſent to the Iſland Goree in Africk: - They 
Or WF had it particularly in their inſtructions, to 
Tis ¶ make - Obſervations about the Pendulums; 
dy © which they did, and confirm'd the Experi- 
ut; ments — by Monſ. Richer. We may ſee 
be particular account of all their Obſervations 
WS, | in 


in the Receuill des Olſervations faites en divers 
Voyages per Porare de ſa Majeſte, in Fol. printed 
at the Royal Preſs in Pari. 
Too all this we may add, that the ingenious 
Mr. Halley when he went to St. Helena, (ha- 
ving firſt fitted the length of his Pendulum 
tor Vibrating ſeconds at London) found after. 


wards that length at St. Helena to be too great; 


and therefore he was forced to ſhorten it, tha 
it might Vibrate ſeconds there; tho he did 
not then obſerve the exact difference between 
them. Theſe repeated Experiments I 

will put the matter of fact paſt all doubt. 


But (ſays our Author) even Monf. Mugen 
- ſpeaks ( Th 


ubiouſly of the Experiment. /'This] 


44 eny; for Monſ. Hugens never in the leaf 
N 4 


ed of the Experiment, viz. That a Pen- 
dulum Vibrating ſeconds at the Equator, muſt 
be ſhorter than a Pe ndulum performing its Vi- 
brations in the ſame time at Paris; for he ha 
* evident demonſtration that it muſt be 


10. Monſ. Hugens only! doubted Whether 


Monſ. Richer had obſerved exactly the diffe- 
rence of their lengths; being fully aſſured in 
the mean time that there was a difference, 2 
will be plain to any body that will be at the 
2 to read his BoOk. The reaſon Why be 

ubted if Monſ. Ricber had given us the e- 
xact difference was, becauſe he found that the 
difference obſerv'd by him, did nod anſwer 
the numbers he brought from his own Calc 


lation, which proceed upon. a ſuppoſition chat 
E ee id: n to 210053 Fahnen 
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Gravity at all diſtances from the Center is 
the ame. TIE ne 
But it ſeems the Defender does not ſee the 
conſequence which is drawn from | thence, 
dis. That Gravity muſt be leſs at the Equa- 
vr than at the Poles, and therefore wiſhes that 
t were prov'd by other Experiments. It is 
range and ſurpriſing, that this Author ſhould: 
know exactly how the Earth was made, by 
what Principles and Laws of Mechaniſm the 
World was framed, how the Deluge over- 
pread the World, and what way the Moun- 
ains aroſe, and yet ſhould be ignorant of ſo 

plain and eaſy a piece of Mechaniſm as thi 
which has not the hundredth part of the dif- 
iculty or intricacy of thoſe which he pre- 
ends to know. Well, ro convince him 1 
will here repeat the demonſtration ſomewhar 
plainer than I did in the Examination. 

Let us ſuppoſe two bodies moving in two 
equal Cycloids; it 1s demonſtrated by Mr. 
Huygens that the time of the deſcent thro theſe 
Cycloids, is to the time of the deſcent thro! 
the Axis of the Cycloids always in a given 
proportion, viz. as the Semiperiphery of a 

Circle is to its Diameter; and therefore if the 
time of the deſcent or vibration in theſe two 
equal (ed; ſhould be unequal, the time of 
the deſcent. thro' their Axes will be alſo un- 
equal, Now the Axes of the Cycloids being 
equal, and the time in which the Bodies move 
thro* them, unequal, it is evident that the 
; | rwo 
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two forces which move theſe two Bodies muſ 
alſo be unequal ; that is, the accelerating force 
of Gravity in the one, will be greater than 
che accelerating force in the other; or which 
is the ſame thing, (fuppoſing the Bodies e- 

ual) the Conatus that the one has to gy 
— iow will be ſtronger than the Conatus 


that the other has to go downwards, that is 


the Gravity of the one will be greater tha 
the Gravity in the other. | 
Now this is the very caſe in hand; for we 
find by the Obſervations of Pendulums, that 
a y Vibrating in a Cycloid here, vil 
perform its Vibrations in ſhorter time, than 
when it Vibrates in the ſame Cycloid at the 
Equator ; and therefore it is a demonſtration 
that the Gravity at the Equator is not ſo 
reat as it is here. Which if the Defende 
well underſtood, he needed not to haye 


troubled himſelf about the making of other 


Experiments, ſince there can be none that are 
more nice than this. For tho' the difference 
of time for one ſingle Vibration be very inſen- 
ſible, yet this difference being often repeated, 
will come at laſt to be very 7enfible; and by 
obſerving it tor a longer time, we may come 
to as great exactneſs as we pleaſe. _ 
From this we may conclude, that there can 
be no experiments made which will more nice 
ly determine the different Gravities at the E- 
quator and here, than what is to be done by 
obſervations trom Pendulums ; and why 
| Wie” | | 1 
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body will ſpeak againſt ſuch Experimens, but 
uk - who 40 Fs underſtand 41 But 
however we will now conſider the Experi- 
dich WY nents the Defender would have made to exa- 

nine the different Gravities herg and at the 
Equator. 
WM He tells us, he would not have it made by 


tis WI: Balance or Sales, bur by ſuch powers as do 
OY cor immediately depend upon Gravity, a 
Springs or other Engines, Rarefactions, or 


whatſoever has the force to raiſe, ſuſtain, or 
remove, ponderous Bodies. But how 4 
this Author know, but theſe Springs and En- 
gines may change their force alſo at the E- 
quator, and ſo be able to raiſe no greater 
weight than they will do here. Has nor the 
weather a very great effect upon the Elaſtici 
of all ſorts of Springs, which it alters acco 
ing to the dryneſs or . of the Air? 
And can we be ſure that the ſame Spring in 
ſo different Climates and ſeaſons, will pre- 
ſerve the ſame Elaſticity ? Bur granting that 
Springs would not alter their Elaſtic 7 in 
different Climates and n yet the diffe- 
rence between the Dir ere, and that 
which is at the Equator is fo ſmall, (che one 
being to the other as 6go to 689) that the dif- 
ference of their effects would be ſcarce ſen- 
ice-M ſible. For let us ſuppoſe that a weight here 
x. extended a Spring to the length of an inch, 
dy the ſame weight would not draw it out ſo far 
non the Equator, by zi of an inch, which 
"7x . quan- 
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uantity is ſo ſmall, that we ſhould need good 
Microſcopes to percelve It. , 
The next Experiment the Defender would 
try, is that of the Barometer; for he thinks 
the Mercury ſhould fink much lower there 
than with us, or ind to nothing if the 
height be comparatively ſo great as is ſuppo- 
ſed. It is hard to conceive, why the Mercury 
ſhould fink lower at the Equator than it does 
here. I cannot N Cv he concludes fo, be- 
cauſe it is lighter there than here; for upon 
that account it ought to riſe higher, neither 
can I ſuppoſe that he thinks it ought to ſink, 
becauſe the Air is not ſo high there as here; 
for the Air turns round the Earths Axis as 
well as other Bodies, and therefore it muſt 
have a Centrifugal force as the reſt have ; and 
where this Centrifugal force is greateſt (which 
is under the Equator) it will riſe higheſt from 
the ſurface of the Earth. Since then we can 
ſee. no way by which he can prove this pa- 
radox, we muſt leave it, and deſire him to 
make it out in his next Book. 

There are ſome other Experiments, that 
the Defender would try to know the exact 
Figure of the Earth; as for inſtance, He 
ſays, © the height of the Equator ſhould 
« make a different Horizon (as to the Hea- 
& vens, or the Earth and Sea) Eaſt and Well, 
« from North and South, the Figure of the 
« Earth being a Sphere one way, and a Sphe- 
“ Toid the other, the Sea alſo muſt be ſeven- 


« reen 
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ood MY „teen miles deeper at the Equator than at 
L the Poles. Then in reference to Rivers, 
« the motion of thoſe that riſe near the E- 
« quator muſt. be ſwift and rapid, but very 
« (low muſt the motion be of thoſe that - 
« ſcend: to it, if at all they can be ſuppos d to 
climb ſo great a Hill. H 

« five degrees from the Equator, yet runs u 
to the Equator with a vaſt load of Waters. 
Rio de Nigro has a longer | courſe againſt 
the bent of the Earth, and croſſing the 
« Equator falls into the hern Sea. The 
Mie in Africk croſſes the Line, and has a 
long courſe on this ſide of it. Rivers do 
not riſe higher by a natural courſe than 
« the Fountains head, and Hydrographers 
« do not aſſign above two foot in a 
« the deſcent of Rivers: but upon this Hy- 
« potheſis, there will be fourteen or fifteen 
foot for every mile in Rivers deſcending 
from the Equator; which is a precipitation 
* rather than a Navigable Stream. — 
hat “ (ſays he) a Canal cut from the r to 
(che Poles; it would be a par 


« 'The great River of the Amazons riſes 
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adox to ſay 
l chat waner would: not flow in chi Cr! 


d“ having fourtee or fiſteen foot deſcent ſor 
e- every mile; but it would be a greater Pa- 
elt, © radox to ſuppoſe, chat Riverswould riſe to 
he I © the Equator, and with the fame celeri 


en as we ſee they do upon an aſcent of fo. 


n- © many feet. 
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Theſe are the Defenders thoughts on this 
ſubject: it is ſcarce imaginable how any one 
ſhould be ſo forward in defending the Theo- 
ry, that appears ſo entirely unacquainted with 
Natural Philoſophy, as this Author does 
However, if it be not too late for him to 
learn, I will do what I can to inform him, 
and conſider what he has ſaid. | 
His firſt thought, that there ſhould be 
different Horizon, as to the Heavens, the 
Earth and the Sea, Eaſt and Weſt, from 
North and South, the Figure of the Earth 
being a Sphere one way and a Spheroid a. 
nother, is ſuch unintelligible language a 
would puzzle a Mathemarician to imagine, 
how it were poſſible for a Man to pur ſuch 
words together, with a deſign to mean any 
thing. But however, if I may humbly guels 
at what this incomprehenſible Gentleman in- 
tends; I ſuppoſe he would ſay that the $Se- 
Etion of the Earth is a Circle one way, and 
an Elliphs che other. 
Now I can eaſily demonſtrate, that if the 
Earth were a Spheroid, any point of it would 
have no other Horizon = hat ſome 
would have a Sphere, whoſe Axis is in the 
Axis of the Ellipſe ; thus, | Fig. 15. Plate VII.] 
Let A E B de an Ellipſis, E Fa Tangent to 
it in the point E, to which erect the perpen- 
dicular EC meeting with the Axis in C at 
the Center C, and the diftance C E, deſcribe 
2 Circle; it is plain, that this Circle — * 
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touched by the ſtreight line EF in the point E, 
and if both the Ellipſe and Circle were turn- 
ed round the Axis A B there would alſo be a 
Spheroid and a Sphere generated; both which 
would have the ſame Plane touching them 
in the point E, becauſe the periphery of a 
Circle whoſe Radius is DE would be in 
both their ſurfaces, and the Ellipſis and Cir- 
cle touch one another in the point E, that is, 
becauſe the Horizons at E are ſuppoſed to be 
in the Plane which toucheth the =, La 
and Sphere in that point; both theſe Figures 
will have the ſame Horizons. The ſame thing 
is demonſtrated of any other point, 
As for his other thought, via. That the 
Sea ought to be ſeventeen miles deeper at the 
Equator than at the Poles; he would have 
done well to have offered us ſome. of his ab- 
{ruſe reaſons why it ought to be ſo, for a 
common Reader, that is not uſed to his pro- 
tound way of thinking, cannot eaſily per- 
ceive any, for he will not ſuppoſe without any 
arguments for it, that the Channel of the Sea 
is exactly of a Spherical ſurface, but rather 
think with the reſt of mankind, that it is 
raiſed after the ſame manner that the ſurface 
of the Sea is, and is further diſtant from the 
Center at the Equator than at the Poles. * 
His next is a very ſtrange thought about 
Rivers. For (ſays he) if the Earth were of 
2 broad Spheroidical Figure, and if we 
ſhould ſuppoſe a Cam from the Equator 
31th > 0%" OY to 
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to the Poles, it were a paradox to ſay, that WW, 
the water will not deſcend from the Equator IW , 
to the Poles ; but it would be a greater to i ; 
ſuppoſe, that Rivers would riſe from thence 
to the Equator. Well, if this be a paradox, 
J hope he will thank me if I reach him how 

to ſolve it. 24-1 
For the greater eaſe and clearneſs, let us 
ſappoſe the matter of the Earth firſt to have 
been fluid. If this matter had no Centrifu- 
1 force, it would ſettle its ſelf into an uni- 
rm ſmooth (tho' Spherical) ſurface ; but 
the Earth being turn'd round its Axis, and all 
the parts of it by this rotation acquiring 4 
_ Centrifugal force, and thoſe at the Equator 
having a ftronger force to recede from their 
Axis than thoſe towards the Poles; it is evi- 
dent, that the fluid at the Equator would riſe 
no higher than that towards the Poles, and 
the fluid would ſettle its ſelf into a broad 
Figure; as is here repreſented, | Fig. 16. Plate 
VI where, AQ repreſetits the Diameter 

of the or, PP its Axis, 
Now this being the Figure which ariſes 
from the force of Gravity joined with the 
Centrifugal force, it is evident, that as long 
as theſe 'two' continue to act, this Fl 
| gure will remain the ſame, and the fluid wil 
1 not alter its poſition nor deſcend from M to 
| ; but that cauſe which firſt brought it-into 
| fuch # poſture, will always preferve it in the 
| _ F#fame. Or if we ſhould ſuppoſe this 12 


alter d or chang'd by any external force, ſo 


that the Diameter of the Equator was made 
horter; it is evident, that aſſoon as this ex- 
ternal force is taken 2 that the fluid being 
acted by the two alr mentioned forces, 
will immediately reſtore its ſelf into its for- 


mer natural figure; and the parts of the 


fluid will never come to an equilibrium one 
with another, till they ſettle ſo as that the 


Spheroid have the ſame ſurface it had be- 


. | Mt 
Let us next ſuppoſe this fluid Spheroid to 
be chang'd into a ſolid one, all except one 
Channel extended from A to P, and as 
s you pleaſe: The fluid in this Channel 
having the ſame forces to act upon it, accord- 
ing to the ſame direction, and in the ſame 
manner, will ſtill keep the ſame poſition, 
without ever changing its figure, and every 
part will remain in the fame place chat it was 
in before; it being indifferent to the fluid in 
the Channel P whether the matter next 
it be ons a fluid; * or not ſolid. 
By this, I hope it will appear no paradox 
to toy, that if 2 were cut 2 the 
Poles to the Equator, that the water would 
not run from thence down in this Channel to 
the Poles. I will next make it appear no pa- 
radox, to ſay, that water may be made to run 
from the Poles to the Equator. It is well 
known, that (whatever be the Figure of the 
Earth) water will not run from the Land to 
28 * the 
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the Sea, except the Land be raiſed higher 
than the Sea, and be made to incline - it, 
Let us therefore ſuppoſe that BMNO# 

Fig. 17. Plate VII *. the ſurface of 

e Land raiſed higher than the Sea, but al- 
ways inclining to it till it meets with it in . 
It is plain, that Whatever water is at B, wil 
endeavour to approach to the ſurface P az 
much as it can, and ſettle it ſelf there in it 
natural figure; and becauſe the point M is 
nearer to the ſurface P than B, the water 
muſt move from B to M, but the point N be- 
ing nearer to the ſurface into which the water 
does naturally affect to ſettle its ſelf; it is 
evident, that this water will likewiſe moye 
from M to N; after the fame manner and 
upon the fame account, would the water move 
from N to O and from O to E, it fil 
coming nearer to the ſurface upon which it 
would naturally ſpread it felt, that is, it 
would move from the Poles to the Equator, 
Thus, 1 hope I have made it manifeſt, chat it 
is no great paradox to ſay, that the water 
will move from P to Æ or from the Poles to 
the Equator. I have inſiſted more largely 
upon this point, that it may appear more evi- 
dent to the Defender; becauſe it ſeems he can- 
not underſtand ſuch reaſonings, unleſs they 
are made very plain; for 1 had ſaid the ſame 
'rhings in rhe Examination the ſomewhe 
mots obſcarely, r 
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Before I leave this, ſubject, I cannot but 
obſerve, that tho our Author perhaps is very, 
well acquainted with the Antediluvian Geo- 

phy and the riſe of its Rivers, yet it 
eems that his skill is not very great in the 
modern. For he makes Ni in Africk to 
crols the line, whereas if he had conſulted 
the modern Geographers and their obſerya- 
tions, he had ſeen that the Nile riſes ſome de- 

ees on this fide of the line, as it is to be 
een in hus's Map of Athiopia. bark 

After this fine diſcourſe of our Authors 
about the aſcending of Rivers towards the 
Equator, to conclude the argument he ſays, 
that if this difference of Pendulums were 
found, it will ftill bear a diſpute. from. what 
Phyſical cauſes it proceeds. He indeed may 
diſpute it, and per will neyer come to 
know it as | as lives, but I believe 
very few. elſe. will ever doubt, but that it 
proceeds from a greater Gravity in the one 
lace than there 1s in the other; eſpecially 

eit can be provd from demonſtrative 
principles, that if there be two Pendulums 
of equal lengths that perform their Vibrati- 
ons in unequal times, that the Gravity where 
the ſwifteſt Pendulum Vibrates, is greater 
than where the ſloweſt is. This I ſay can be 
demonſtrated from moſt evident and Geome- 
trical principles; and if the Defender. does 
not — — them, it will be his wiſeſt 


courſe to ſuſpend his judgement till he has 
oY n learn 
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learn't as much of the Elements of Geome- 
try and Mechaniſm, as will - qualify him to 
comprehend tem. 

I not onl 3 this variation of Gravity, 
from its ell upon Pendulums, but I alſo 
ſhew'd the cauſe of it, and that it muſt be ſo 
upon ſuppoſition, that the Earth turns round 
its own Axis. For all Bodies that turn round 
an Axis, endeavour to recede from that Axis; 
and becauſe at the Equator Bodies moved 
ſwifteſt, the Circles there being greateſt, this 
Canatus or Centritugal force would be alſo 
greateſt; now this force at the Equinoctial 
acting directly againſt the force of Gravity, 

Which it does no where beſides) it is evi- 

t, that upon this account Gravity muſt be 
leſs there than any where elſe. Upon the 
account of this diminution of Gravity it muſt 
follow alſo, that the Diameter of the Equa- 
tor will be greater than its Axis, or that the 
Matter at the Equator riſes higher than at 
ee ta ths era 

en ys, 1 18 - 

own'd: 941 hands, in cafe e no 
impediment to hinder the riſing or retroceſſion 
of the middle parts; but {ſays he) che bes- 
riff did believe, that the Vortex was of a 
horter Diameter there than thro' the Poles, 
which hindred the riſing of the fluid. What 
this impediment is, or what ſhould occaſion 
this ftraitneſs of the Orb at the or I 
know not; I hope che Theorif does n ""% 
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poſe that there is a great iron hoop at thoſe | 
parts, a ſolid ring like that of Saturns, which 
keeps in the fluid from riſing. Yer how it 
ſhould be elſe kept in is beyond my skill ro 
ſs; I wiſh he would explain this more at 
Fog that we might know what he means 
dy it. Neri 
"But let us ſuppoſe this ftraitneſs of the 
Orb at the Equator, and ſee what will follow 
from it; | Fig. 18. Plate IX.] Let AC B re- 
preſent the Earth, firſt of a Spherical Figure: 
EFG H a fluid Orb of Air which ſurrounds 
it, which we will ſuppoſe ftraiter at F than at 
Eand G; Let AB be the Axis of the Earth, 
becauſe the matter of C has a greater endea- 
your to recede from the Center than the mat- 
ter any where elſe upon the Earth; it is evi- 
dent that this matter muſt preſs ſtronger up- 
on the fluid immediately above it, the 
matter at other parts can do upon the fluid 
immediately above them; and becauſe the 
matter of the Earth is much more ſolid than 
the fluid Air, it is plain, chat the Vis motrix 
or abſolute force that the matter of the Earth 
has to recede from the Center, will be great- 
er than the abſolute force that the Alt has 
to recede from its Center; it is plain upon 
this account, that the Air muſt yeild to it; 
but according to the Theorsff che Alr cannot 
tiſe higher F, therefore it muſt recede 
towards E and G, and leave room to the mat- 
er at C to riſe up to M; by which means it 
| | + is 
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is evident, that (this matter thus riſing at the 
retroceſhon of the fluid Air) the ſolid matter 
of the Earth muſt ſettle its ſelf in the form 
of a broad Spheroid. Thus, from the Theo- 
riſts own principles and ſuppoſitions, I have 
rov'd that the Earth muſt be higher at the 
uator than at the Poles. | 
The Author tells us, that thoſe who affirm 
that the Earth is in form of a broad Spheroid, 
will allow of no Vortices to the Planets; but 
then (ſays he) they muſt ſome other 
ſufficient cauſe to carry the Planets in their 
Periodical motions with the ſame velocity for 
innumerable. about their common Cen- 
ter; and the S ary about the Primary; 
as alſo what gives them their diurnal rota- 
** „and the different poſition of their 
FS, | £ SHALE 78 
I thought that this Defender had been bei- 
ter acquainted with the hiſtory of Philoſophy 
for theſe twelve years than it ſeems he 
is. One would think that he had done no- 
thing but por d upon the Theory all this 
time, ſince he is not acquainted with what is 
known to every body that pretends to Philo- 


r FN 
He may ſeveral hundreds of people 
that can tell him, that there are other cauſes 
found for the Cœleſtial motions than the Vor- 
tices, which will eaſily explain all choſe Phæ- 

be has 1 now mentioned. The 
cauſes why the Planets move.in Elliptical Of 
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bits are now diſcover'd; it is known why 
they move ſwifteſt at their Perihelia, and 
ſloweſt at their Apbelia. The cauſe of the 
proceſſion of the Equinox is now no longer a 
myſtery; and (which is for our purpoſe) it 
depends upon principles that ruin the Theo- 
115 Figure of the Farch, and aſſert the di- 
rect contrary, making it in the form of a 
broad Spheroid. | 5 

Apogeon forward 


The motion of the Moons 
and of its Nodes backwards, its variation, and 
all its other motions, are eaſily accounted for 
none of which could 
ever be made out the Vortices. For by 
them we can't anſwer the firſt queſtion the 
Defender puts, viz. What is it that carries the 
Planets round the Sun with the ſame velocity 
for many Ages? Nay, ſuppoſing that we were 
altogether ignorant of any other cauſe, yer 
it is no hard matter to prove, that the Vortices 
can never be the cauſe of the Cœleſtial mo- 
tions; and therefore there being no Vortex, 
there can be no ſuch thing as a ſtraitneſs in 
the Orbit at the Equator, which the m—_— 
and the Defender ſuppoſe. But if I 
allow them both their Vortices and the ftrait- 
neſs of their Orbs, I have already prov'd, 
that they will ſignify nothing to their pur- 
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it was once fluid; and from thence he pre- 

tends to confirm che Theory: Fur ſays he) 
neither Figure of the Earth, oblong or is can 
be proved from the rotation = CE and it 
Gravity, without ſuppoſing t ormed into 
that ſhape before it came to be ads and ſtiff 
2 — — and * Mountains; and there 

es 


it muſt be allowed, that 
— 0 eh 5 a time; ſuch a 5550 the Earth 
when its tender Orb was capable of theſe pre 
and modifications, and that Orb muſt have 
gyen above the waters not under them, nor radice- 
ted to the bottom of them ; and in the laſt place, 
this concretion upon the Waters (ſays he) m 
have: been throughout all the parts cf the Earth, fa 
there is no reaſon why one part of the fluid 
be covered more than another; ſo (ſays he that 
in ect we muſt ſuppoſe, that all the watery Globe 
was at firſt covered over with an Earthy contre 
tian Now this being admitted (ſays he) we 
hade c a the main point of the 
namely, that the Abyſs' was at firſt covered over 
with an Orb of ear N 
this he will compound for phe reſt. | 
_ He — —4 — unreaſonable in expecting 
grants of ſuch things as are altogether 
carious, and affirmd without ſo much * 
thewotan a ee My bufineſs was to prove, 
that he _ uced a wrong concluſion from 
his own potheſes and Principles; and 
therefore, — that the Globe. of the 
'Exrth was once fluid, 1 d from thence, 


chat 
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hat it muſt have ſettled ir ſelf into the es 
of broad Spheroid, and not of an oblong 


But yet I demonſtrated, that ſuppoſing the 
farth to have been partly fluid and partly 
dry, as it is at preſent, that even in that caſe, 
the Figure of the Earth muſt be Spheroidi- 
cal, becauſe we obſerve that the Land is very 
nearly of the fame Figure with the Sea, (on- 
ly raiſed a little higher, that it may not be 
werflowed) and compoſes with it the ſame 
ſolid, but the Sea being fluid will ſettle its 
elf into juſt ſuch a figure, as if the whole 
Globe were fluid, that is (as I have demon- 
frated) its ſurface will be the fame with that 
of a broad Spheroĩd; and therefore the Land 
which is of che ſame figure will be ſo like- 
viſe. And thus I hope I have provy'd, that 
whether we ſuppoſe- the Earth to have been 
x firſt entirely fluid, or to have been com- 
pos d of parts ſome ſolid and ſome fluid, that 
from either of theſe ſuppoſitions it follows, 
that the Figure of the Earth muſt be directly 
contrary to what the Theori/t aſſigns. 1. 

But (ſays our Author) if the Earth was 
from rhe beginning in this preſent form, firm 
and ſolid, (as it is now) Rocky and Moun- 
minous, then the queſtion is, how the Parts 
Or Regions of the Earth about the Equator, 
could be raiſed above a Spherical figure or 
into an oblate Spheroid'; ſuppoſe then the 
waters raiſed by the circumyolution of the 


Ear, 
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how was the Terra raiſed,” of 
how could it be raiſed by that or any ſuch 
cauſe. Theſe queſtions (ſays he) are ng 
matter of difficulty to the Theorift, who ſu 
poſes the firſt Earth to have tovered the W. 
ters, and to have taken their ſhape (what 
ever it was) as upon a moulc. 
However eaſy they may be to the Theor 
I affure him that they are much eaſter to me, 
who ſuppoſe that God Almighty raiſed the 
Land at the beginning, when he form'd the 
Earth into the Figure it has at preſent, which 
otherwiſe could never hade riſen of its ſelf 
The dry Land therefore was raiſed and for- 
med into a Spheroidical Figure by its wil 
Creator, on purpoſe that it might not be oyer- 
flow'd by the Sex at the Equator, which (a1 
have prov'd) muſt of neceſſity have been 
higher there than at the Poles; and therefore 
if the Land at the Equator had remain d in a 
Spherical Figure, no higher than that which 
is at the Poles, the Sea muſt of neceſſity 
have riſen above it, and ſpread its ſelf upon 
it like an Inundation. It was therefore wiſe- 
ly order'd by the Divine Providence, that 
not only the Sea but the Land alſo ſhould 
be form'd into a broad Spheroidical Figure, 
on . that it might not be overfſow d 
wWi er | 
That the Readers might obſerve the Ther 
riſt's great skill in drawing of conſequences, 
and how well his Oval-figur'd Earth was ſup. 
+5 1-400 
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ot ed with reaſons ; I gave them his argu 
ND te Earth 


no diurnal rotation, do to recede from the 
ſup- WM 4xis of their motion, but by reaſon of the preſſure 
+ Wl of the Air, and the ftraightneſs of the Orb, they 
hat- cannot recede from the Axis of their motion, there= 
fire they will move towards the Poles where they 

ori WY will come nearer to the Axis of their mation, that 
is, Becauſe all bodies endeavour to recede from the 
Axis of their motion, therefore they will endea- 
our to go to the Axis of their motion. In an- 
ſwer to this, the ſays, that the Theo» 
niſt aſſerted, that all Bodies did conari d centro 
ui motus rect which I have render d, en- 
deavour to recede from the Axis of their mo- 
tion; and by ing the word Center into 
Axis, of plain ſenſe (ſays he) I have made 


that che concluſion will follow from my own 
words, but not from thoſe of the Theoriſſ. I 
own, that I chang'd the word Center into 
Axis, not careleſly but willfully, with a de- 
ſign not of making 1t non-ſenſe, but better 
ſenſe than it was before. For we never ſay 
that a Sphere turns round about its own Cen- 
uld IF ter, for chat would be plain non-ſenſe indeed, 
are, W but round about its own Axis; for we cannot 
d ſo properly ſay, that a Body moves round a 

Center as round an Axis, unleſs we abſtract 
ber- from its Magnitude, and conceive it - yn 
ces, The reaſon is plain, for when any Body re- 
up- volves, it is evident that every point of it 


which 
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non-ſenſe; and then be is fo free as to own, 


"4 
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which does not lye in the Plane of another 
points Orbit, muſt deſcribe a different Peri- 

phery, which muſt have alſo a different Cen- 

ter, ſo that all thoſe Centers are placed in one 

line, which 1s therefore call'd the Axis of the 
Bodies motion; about which, Bodies are ſaid 

to revolve much more properly than about : 
Center: however, this r ſays, that by 
changing the word Center into Axis, of plain 

ſenſe I have made non-ſenſe. 'This Gentleman 
ſeems to be ſo extreamly paradoxical, that 1 

have often —— he muſt have a differen 
method of judging what is ſenſe or non-ſenſe 

from other 1 has it, it were but 

fair to ſhew it, we may know when 
things will be agreeable to his Criterion, or 
when they will not; if he thinks it non 

to ſay, that Bodies do endeayour to recede 

from the Axis of their motion, it is my 
comfort to have ſome Marhemaricians 

on my ſide, who think otherwiſe: I need on- 

ly mention one of them, whoſe very name is 
enough to defend me, via. The greateſt Geo- 
meter and Philoſopher of the Age, who uſes 

this way of ſpeaking very often in his 5 

ophie Naturalis principia Mathematica, 

— he needs go no further than gage 8. 

where it is ſaid, Gyrastium partes omnes cunan- 

tur recedere ab Aue motus. 1 

But oO ler reaſſume = 

Center, and ſee if the argument will appear 

more plauſible, or ſeem to conclude _ 

4 * | t 
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A 
her W than it did by ufing the word Axis: 1 
eri- WY Bodics by reaſon of the Earths diurnal rotation, 
en- de endeavour to recede from the Center of their mo» 
one Wl tion, but by reaſon of the preſſure of the Air and 
the Wl the fraitneſs of the Orb, they cannot recede from 
ſaid Wl the Center of their motion, therefore they will go 
ut a towards the Poles, and move in a Circle where 
by Wl they will be nearer the Center of their motion. - I 
lan WH hope I have not now chang'd his words, but 
nan Wl have delivered his true meaning; I leave the 
it I WF Reader to judge if it is not excellently well 
ent concluded, — if the connexion be not ſo e- 
_ vident, that it needs no Comment to make ir 
out. | 
hen WW Now ſuppoſing, that the Theoriſf had rea- 
, of WW foned well all this time about the and 
enle had deduced irs true Figure from its true 
ede cauſes; yet I demonſtrated, that all this will 
my not make Rivers run from the Poles to the 
ia Equator, for a reaſon that I will take the li- 
On- berty here to repent, that we may compare! it 
es with the Defenders anſwer; The demonſtra- 


ZA Ferrer 


Z 


tion is this: | | | 

The Rotation of the Earth round its own 
Axis being ſtill the ſame, the cauſe which 
thruſt the water from the Equator to the 
Poles, will alſo continue the fame and invati- 
able, and by conſequence it will hinder the 
water from returning again towards the E- 
quator; and therefore, ſuppoſing that rhe 
Earth was formed into an Oval figure, yet 
there could not be wy courle for the Ravets; 


tor 
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for only ſo far would the water aſcend to. 
wards the Poles, till the force which protrud- 
ed it that way, came to be in Equilibrium 
with its Gravity, and there it would ftop, 
neither aſcending farther or deſcending again, 
as long as the ſame cauſe continu'd to act; 
that is, ſo long as the Earth turn'd round itz 
own Axis in the ſpace of twenty four hours, 
But if the Earth ſhould ceaſe to move round, 
then indeed, in that caſe and no other, 
would the water return to the Equator. For 
let the figure PA PQ | Fig. 19. Plate IN. 
repreſent the Earth, PP the Poles, AQ the 
Equator, B a body upon the ſurface ot the 
Earth. I think it is evident, that the bod 
B will ſo far aſcend towards the Poles, ti 
the force that protrudes it that way, be in E- 

uilibrium with the force that draws it to the 

Equator. For if at B one were greater than 
the other; for example, the force which 
draws it towards the Poles, were greatet 
than its gravity or its tendency towards , 
then it would ſtill move towards the Pole, 
till both forces come to act equally, and 
there it would reſt as long as theſe two for- 
ces continued in Equilibrium, which muſt be 
ſo long as the Earths diurnal motion laſts; 
now wh Bodies either ſolid or fluid, are 
brought and lay d upon the ſurface of the 
Earth at B, theſe being drawn or puſht with 
the ſame accelerating force either to the Pole 
or to the Equator, that the firſt fluid ow 

| | | W 
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which was conſtituted at B, the ſame cauſes 
continuing to act upon both, they will reſt 


there alſo, and conſequently will not deſcend 


to the Equator. 

The Defender thinks he has tranſcrib'd this 
reaſon very briefly thus; The ſame cauſes which 
aft the Abyſs or the Ocean towards the Poles, 
will alo the Rivers from deſcending from the 
Poles ; — 2 eerie that there is no 

ty of reaſon betwixt the s or the Ocea 
0 255 Rivers. We ſee 2 in the 2 
and reflux of the Ocean, it bath not that effet# 
upon Rivers nor upon Lakes, nor upon leſſer Seas, 
get the circumrotation of the Earth continues the 
ſame - He adds, That my confounding the Ocean 
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and Rivers in the Antcdiluvian Earth is ſo much 
the worſe, ſeeing there never was an Ocean au 


Rivers together in that Earth; while (ſays he) 
there was au open Ocean there were no Rivers, 
and when there were Rivers there was no open 
Occan, but an inclſed Abyſs ; He concludes at 
5 That tho I make large re there pf 
ewhere out of the Theory, yet I do not 
E. 1 gefted the method of * 7 
0 

ly hls 1 is pleaſed to deal with 75 
in all che argument I have not fo much as 
once mentioned the Ocean: but the demon- 
ſtration was univerſal and reach't all ſorts of 
Bodies, whether they be in the Abyſs or un 


the ſurface of the Earth. My words were, 


that whatever Bodies either fluid or ſolid, if 
5 U 2 brought 


the Reader will obſerve how unfair- 
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KReſtections him that ſuffers them: If it be 


ih 


e 
fie 


time, and by conſequence 


brought and lay'd upon the ſurface at B, be- 
ing drawn or puſht with the ſame accelerating 
force, that the firſt fluid had which was con- 
ſtituted at B, the ſame cauſes continuing tg 
act upon both, they will reſt there alſo, and 
not deſcend to the Equator. Where is it 
now that I have confounded the Ocean with 
the Rivers? Or is there any thing in theſe 
words, by which it appeary that I have not 
digeſted the method of the 'Theory ? There 


is one of this Authors acquaintance, that is 


pleas'd to tell us, that diſingenuity in ex 
mining the Writings of another Perſon falls 
more heavy in the conſtruction of fair Rex 
ders, upon him that uſes: _—_ than upon 

o, this Gen- 
tleman may eaſily know, what theſe Readers 
will think of him. 

However, it ſeems he thinks, that tho 
none of the water return'd to the Equator 
while the Earth was at firſt fluid, and had put 
on its Oval-ſhape, yet when the firſt con- 


cretion was ſettled upon it, whatever water 


was after that upon its ſurface, would then 
deſcend towards the Equator. Why fo I 


pray? What reaſon does he give for this? 


ad not the fluid which lay at B, the very 


ſame cauſes to keep ĩt from deſcending to the 


Equator, that it had before, when the Earths 


ſurface was all fluid? Was not there the ſame WY 


diurnal rotation of the _ in the ſame 
the fame W 


1 
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gil force? Was there not the ſame preſſure | 
of the Armoſphere, and the ſame ſtraitneſs of 
the Orb that was before? And in a word, 
every thing the ſame that kept it from de- 
cending in the former caſe, would alſo pre- 
ſerve it in this in the ſame poſition, what 
raſon then can this Author give us for this 
fferrion ? Indeed, he offers us none; if he 
tas any, he keeps it as a ſecret, which it 
ſeems he will not communicate but to his 
friends. I think he will do well to keep it 
ſecret for ever. 

But, tho' he will neither ſhew us his own 


reaſons nor anſwer mine, yet that we may not 
te altogether diſſatisfy d, he is pleaſed to 


give us a ſimilitude to explain it: (We fee Pg. 55. 


; ( 8 12 in the flux and reflux of the 5% 

N „(let the cauſe be what it will) it 

* hath not that effect upon Rivers, nor upon 

Lakes, nor upon leſſer Seas; yet the cir- 

cumrotation of the Earth continues the 

„ fame.” Is there any parity of reaſon here 

terween the flux and reflux of the Sea, and 

the deſcent of the fluid to the Equator ? Or 

does he think that the flux of the Sea ariſes 

mly from the rotation of the Earth? If he 
ſtudy'd true Philoſophy but half ſo much 

he has done the Theory, he might have 

known that the Tides of the Sea are cauſed 

by the action or attraction of the Moon upon 

It; and becauſe one part of the Ocean (bein 

liretly under the Moon) is more attr | 

WR. by 
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by it than the reft, the Ocean there muf 
fwell, and the water will run from the other 
parts of it, unto the place which is moſt at- 
trated. Now in Rivers, Lakes, and narroy 
Seas, there being no difference of attraction 
in any of its parts, (they being all ſo narrow 
that the Moon cannot act ſtronger upon one 
ſide of them than the other) it is plain, that 
no part will ſwell more than another, and 
the waters will not riſe higher, nor move 
from one place to another, by reaſon of this 
equal attraction. 3.21 

Perhaps, this may be a little obſcure to this 
Author, who as it ſeems does not underſtand 
the true cauſe of our Tides; but it not being 
my buſineſs to explain theſe things at large, | 

will refer him to an excellent diſcourſe of 
Mr. Edmund Halleys, which he made to K. 
James, when he preſented him Mr. Newtor's 
_ of rhe Principles of Natural Philo- 
tells his Reader that I ought to have 
given a better notion of | Centrifugal force than 
what I have done; For he quotes page 91. of 
the Examination, where it is ſaid; that the 

Centrifugal force or that force by which 4 

Body is drawn towards the Center; and in the 

next Page it is ſaid, that by this Centrifugal 

force Bodies endeavour to recede from the 

Center of their motion, which is true, but 

contrary to What ] ſaid before. 85 0 
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tue notion of | a Centrifugal force; for if he 
had repeated the words — follow 
ing his 5 firſt quotation, he might there have. 
found it. But if he bad done {o he had loſt 
his aim, and the Reader would have per- 


295 
He needed not have gone ſo far as the 3d. 
line of the next Page, to have found out the 


ceived that it was not a confuſion in my no- 


tions, but only a fault of the Preſs. I will 
here repeat the ſentence, that the thing may 
be ſer in its true light, F a Body (ſaid I) re- 

volve freely in a Gircle about a Center, as the 


Planets do about the Sun, its Centrifugal force, or 


that force by which it is drawn tqwards the 


ter, will be always equal to its Centrifugal force 


by which it doth endeavour io recede from the 
Center. A candid Reader would have imme» 
diately imputed this to nothing elſe but 8 
fault in the Printing, and inftead of the firſt 
word © Centrifugal force, he would have ſeen 
that the 2 Centripetal force 


directed any one that had the — . 
tance with this ſubject. - 
After this the Defender tells , that I 


might have ſpard what 1 have aranſcrib'd 


from other Authors, ————— the di- 
minutions of Gravity 27 
gal force in . . es, — _ 


— to the confutation of the T 
Ordo ahey ma Are they nor to 
they not _—_ —_ 5c 


which 


ought to have 
been put, as the very ſenſe — eaſily have 
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which was to find out by a Calculus the dif. 
ference of Gravity in diflerent Latitudes, and 


from thence to confirm our Hypotheſis, by 
comparing Calculations with Obſervations, 


and ſeeing how the one agrees with the o- 


ther? Well, bur I am blam'd for tranſcribing 
them from other Authors. I hope he does 
not think them the worſe for that; or that 
I ought not to make uſe of them as 
ments againſt his Theory, becauſe they were 
faid by others. He might indeed have juſt 
ly blam'd me, if I had publiſhed them as 
new notions or inventions of my own, and 
told the Word I expected thanks for the diſco- 
veries, as a late Author has done; bur I pre- 
tended to no ſuch thing. | 

It is well known that Mr. Newton was the 


firſt that made the diſcovery, and ſhew'd the 


method of Calculating the Gravity of Bodies 
at difierent Latitudes, whom therefore I men- 
tion'd as the ſole Inventor. Mr. Hugens in- 
deed I did not name, ſeeing he had the no- 
tion entirely from Mr. Newton, as that learned 
Gentleman does freely acknowledge. But 
after all this, I have not ſo much tranſcrib'd 
from theſe two learned Authors, as I have 
endeavoured to explain their notions, and 


make them intelligible to Men of lower capa» 


cities. | [ 

- "Thoſe two excellent and learned men, had 
ſomething elſe to do, and matters of greater 
concern to mind, than to publiſh their diſco- 
E | Veries 
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yeries at large, ſo that every Reader might 
underſtand them. L thought therefore that it 
would not be altogether diſpleaſing to the 
World, if I endeayoured to explain their 
Theorems about the Figure of the Earth, 
and the effects of Gravity join'd with a Cen- 
trifugal force; ſo that they might become in- 
telligible to thoſe who underſtand the Ele- 
ments of Geometry and the common princi- 
ples of Staticks: and I doubted not but it 
would be more acceptable, becauſe there has 
not (at leaſt to my knowledge) been any 
diſcourſe publiſhed of this nature in Engliſh. 
Without doubt the Reader does now per- 
ceive, how vain, empty, and incoherent, a 
piece of Philoſophy this Theory is; its prin- 
ciples are falſe, ſuppoſitions precarious, and 
the reaſonings upon them, are all along fo 
weak and ill grounded, that it is to 
think that the Theorif# himſelf can give any 
credit to it; and yet (which is ſtrange) he 
profeſſes that he believes it more than he does 
the Moſaick Hiftory of the Creation; tho 
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there is this great difference between them, 


even ſuppoſing no inſpiration in the caſe, that 
there is nothing in the account that 
gives, but what is really poſſible ; for accord- 
ing to him the whole was perform'd by the 
immediate hand of God Almighty, who 
needs not the help of ſecond cauſes for ſuch 
a work; whereas the Theorift, who would 
have it ariſe from Natural and Mechanical 
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inciples, always aſſigns ſuch cauſes as ar 
— inſufficient for the propoſed effe&, — 


generally ſuch as would really produce the 


contrary. | | 
But if after all, the Theoriſt will ſtill inſiſt 
upon the truth of his Theory, and has no 
mind to prove it himſelf; I would adviſe him 
to find out ſome new Defender, who can un- 
derſtand, and conſider the force of an argu- 
ment ſome what better, than his laſt ſeems to 
have done, who (as it appears) has not fo 
much detended the Theory, as expos'd its 
nakedneſs and his own unskilfulneſs. 
However, ſince the Theorift has ſuch a high 
opinion of his own performance, and ſo mean 
a one of the 1 us by Moſes; be- 
fore I end this diſco it will nor be amils, 


to examine a little the notion he has given 


(in his Archæoltgiæ Book II. Chap. 8. 9.) of 
the Moſaick Hi of the Creation. Which 
in ſhort is this, That we are not to believe 
the firſt Chapter —_— in a literal ſenſe ; 
ba chard receded from the Phyſical we- 
rity, as he calls it, and ſpoke only pelinds, 
chat is in plain Enghfo, there is not a word 
of it true, the World being neither Created 
nor Formed in the manner there recorded; 
but that his Hiſtory of the Formation of 


Heaven and Earth was not contriv'd to be 


2 le to the truth, but to the notions and 


diſpofitions of the people for whoſe uſe it 
10 


Was written. 
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To make this out, he pretends to find many +». 
faults and incongruities in that Hiſtory, which =: © 
I need not now. particularly conſider; fince 
there is none of that is really incongru- 
ous and diſagreeable, either to the Nature of 
things or the Wiſdom of God, but only to 
his notions, and ways of thinking: As for 
inſtance, when he ſays. (and he tells us that 
he ſpeaks it with indignation) that with 
the greateſt reproach both to the Work anc 
its Maker, it is neither to be ſaid or imagin- 
ed, that this Earth which he ſtiles the yery | 
dregs and excrements of nature, ſhould be , 
the chief and principal part of the Creation, p. 299. 
and the firſt born of every Creature, ſo that | 
there ſhould be more time allow'd for the - 3M 
framing and er of it, than What is be- | 
ſtowed on all the reſt of the World. 

However great the Theori/'s indignation is, 
that he has conceivd upon this account, I am 
ſure there are ſome cannot read. thoſe 
Reflections of his upon this Hiſtory, without 
a much greater, It may be ſuppos d that 
Moſes Who had an immediate converſation 
with God Almighty, knew better What was 
a reproach to the World and its Maker than 
the Theorif# does, and yet we find that he 
thought it no affront to the Divine Wiſdom, 
not only to ſay and imagine ſuch a thing, but 
alſo to write it, and that with a deſign, that 
it ſhould be received as true by all future ge- 
gerations. | he z 
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22 * 8 0 = 2 Writers 
en in a ical, Allegorical, or 
— ſtile, and according to — ca- 
pacity of the people, and why might not 
Miſes do the fame in delivering the Hiſtory 
of the Creation. To anſwer this, let us con- 
fider in what caſes the Scriptures are to be 
taken, not in a literal but in an Allegorical 
and Metaphorical ſenſe, and then compare 
each of them with the preſent caſe, to ſee if 
there is any parity of reaſon between them. 
Firſt then, the Scriptures are to be under- 
ſtood in an Allegorical ſenſe, when their li- 
teral meaning would imply a contradiction, 
either to ſome other place of the Sacred Wri- 


tings, which is moſt evidently to be under- 


ſtood mi: or to the nature of the things 
ſpoken of; thus when God Almighty is ſaid 
to have hands and feet, ears and eyes, to 
ow and — and to have — a _ 

paſſions belonging to Men, all or any o 
theſe fince 8 contradiction, to ” he 
Infinite perfections of the Deity, can never 
be — — in a literal meaning; tho there 
ſhould be ſtill ſome ſort of analogy. between 
them and the thing ſignified. We are ſure, 
that this conſideration can have no place in 


the Moſaick Hiftory of the Creation, which 


moſt certainly does neither contradi& any 


other of the Scriptures, nor is there any 
thing fd 


there but what is ney poſſible, 


and can be performed by the Power of _ 
Who 
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who if he had pleas'd, could have formed the 
World or any part of it (how great ſoever) 
in an inſtant. | . . 
In the next place, the Scriptures are not to 
be taken in a real and literal meaning, when 
they ſpeak according to the ſyſtem of ap- 

es, and the notions which we draw 
From our ſenſes; Thus, when it repreſents 


the Earth plain, and as having four Corners, 


with the Heavens ſtretched over it like a 
Curtain. In thoſe indeed, and in many other 
ſuch like places in Scripture, it is certain, 
that it was the deſign of the Sacred Pen- 
men, not to ſpeak according to the reality 
and nature of the things themſelves, but ac- 
cording to the notions and opinions which 
people received of them from their ſenſes; 
or indeed when the Sun is {aid to move every 
day from Eaſt ro Weſt, to Riſe and Sett, to 
ſtand ſtill, there is no neceſſity of imagining 
that all thoſe things are really perform d by 
the Sun; but there the holy Pen-men, as all 
other Writers which do not concern them- 
ſelves with Aſtronomy, ſpeak according to the 
ſyſtem of appearances, and as the Heavenly 
motions are repreſented to them by their 
ſenſes, it being the common and receiv'd way 
of ſpeaking from which we are not to re- 
cede, if we defign to be underſtood ; and 
even all thoſe Aſtronomers Who firmly be- 
lieve the motion of the Earth, when it is not 
their buſineſs to explain the true ſyſtem of the 
Univerſe, 
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Univerſe, are forced to ſpeak in the ſame 
Diale& : and 1 believe we thould ſcarce think 
a Man right in his wits, that in writing or 
ſpeaking upon 8 common ſubject, inſtead of 
aying that the Sun roſe and ſer, or that it 


| came to the Eaſt or went to the Weſt of us, 


have a 


would fay, chat our Horizon moved till it 
came above the Sun or went under it, or that 
our Horizon turned round till the Eaſt or 
Weſt points of ir came to be exactly under 
the Sun. = , | & bo | 

No this can never be apply'd to the Mp 
faick Hiftory of the Creation, ſince the method 
of the Formation of the World could never 


to our ſenſes, and without a 
Divine Revelation, we ſhould have been ig- 
norant of it to this day, and had never diſ- 
cover d the order and method by which all 
things were form d. Moſes certainly wrote 
that diſcourſe on purpoſe to give us a true no- 


tion of che Creation, and therefore was to 


ſpeak of things 
Without any - 


as they were really formed, 

had to appearances 4s 
they would be repreſented to humane ſenſes; 
ſince there was no Man then in being to whom 
they could have appeared, and I am of the 
opinion, that if he had purpoſely: and direct- 
ly wrote as much, upon the Syſtem of the 
World and the motions of the Heavens, 4s 
he has done upon the ſubje& of the Creation, 
all choſe who acknowledge the Divine Aurho- 
rity of his writings, would have been ob- 
lig d to believe it. | N 
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The next caſe, wherein we are to recede  _ 
ik tom che literal ſenſe in che interpretation of 


Scripture is, when they deliver parables; 
ro boſs being only contriv'd by dei: Writers 


it Jo illustrate ſomerhing wherein they would 

inſtrudt che people, can never be ſuppos d to 

e underſt in a litetal meaning. , _. | 

Fa This way of writing is indeed very ancient, 

or WI #2d is of great uſe for informing Mankind in 
the precepts. of Prudence and Morality, which 
are never ſo eaſily retain d, or ſo ftrongly _ 1 

imprinted on our imagination, as when the 1 

are couched under ſome Fable, whole Moral 

is eaſily. apprehended. But then from the 

nature of thoſe Parables, and the manner of 

their delivery, it is eaſy to perceive, that 

their Authors never defign'd they ſhould be 

received as true Hiſtory ; all their aim wass 

that we ſhould attend to the Moral, for che 

fake of which the Parable was contriv'd; this 

is plain from the Parable. of Fatham of che 

Trees chooſing themſelves a King, and from 

all che Parables of our Saviour. 

But the Hiſtory of che Creation is a very 

different caſe from any of them; Ae, does 

not give it us as a Fable, only 'contriv'd. for 

the 4 of ſome Moral meaning which he 

would have thereby underſtood, but delivers 

it ſeriouſly as matter of fact, which he would 

have us believe as firmly and truly as 

any other part of his Hiſtory; and this a 

Man of integrity could never have given him- 

ſelf leave to do, had he not been ſatisfied chat 

the Hiſtory was exactly true. But 
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But if the Theorits Hypothefis about the 


321. 


owns, that 


Pag. zꝛo thought it neceſſary to give the Jes a Cu- 


* 


* 


Moſaical Hiftory of the Creation were true: 


lity of things, and at the ſame time freely 
ges wrote it with a defign that 
it ſhould be received as true, not by one 
Man only, but by a great and populous Na- 
tion, and that not for one Generation, but 
through all ſucceeding Ages; this I take to 
be ſtrange doEtrine, and no ways agreeable 
to the high eſteem we owe either to that great 
Prophet, or to the Veracity of that unerring 
Spirit that aſſiſted him in writing. * 
But it is the Theorifts opinion, that Miſs 


gorra, a Theory of the Earth, each of their 
neighbouring Nations (as he ore” | had 
one of their own, which were gene er· 
roneous and inconſiſtent with the true Reli- 
gion; and if ſo, ſome of them might hape 

his Theory for ought we know; now he 


thinks,” that without doubt ts Jo had 


taken one from them, or had made one for 
themſelves, unleſs they had been otherwiſe 
provided by Mes; * he illuſtrates this with a 
very decent fimiliude, if you do not get's 
Husband for your Daughter, "ſhe will find 
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it ſeems that Moſes mult have been guilty of 

* in a very high degree, for he ſu 

— that Hiſtory to have been abſolutely 
e, and without any foundation in the rea- 
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ſome. one as meaa gn. 
Well, but ſince the Jeus were to have 4 
4 (y/mogonia, why ſhould they not have been 
uiught the true one? O ſays the Tbeuriſ, that 
vas by no means — 1 N „= an 
ignorant, indocible people, and could neyxer 
ex have been taught true and ſolid Philoſophy, + 
one! ſach as his own Theory is; For let us feen 
Na. ys he, at leaſt (and tis but ſeigning at beſt} 
du mat our Theory is true, let us ſuppoſe the 
primitive Earth to have been made in the 
able ame form and manner as is deſcrib d in the 
ren I Theory; had not Moſes ſpent his time well in 
ine waching ſuch Philoſophers? Can we 
> W chat choſe Brick-makers, thoſe who ſtill | 
72 trong of the Oinions and Garlick of Egypr, _ 
thoſe who could nor diſtinguiſh a Molten Calf 4 
from God Almighty; can we (ſays he) * 1 
poſe, that ever they could have learnt 2 
rue principles of things, or the Laws of na- 
ture and motion? to have deliver'd choſe 
things to them, would have been to | caſt 


Pearls before Swine. + $6017 a ES: 
The Theorift may have as great thoughts of 
b hum- 


Theory as he but it is my hu 
le opinion, that there is very little skill re- 
quired, either in che Laws of motion or Na- N 
wral Philoſophy, to underſtand it, as well as | 

be himſelf does: chere is no necemy Ha  » 3 
long proof for this, fince we are ſute t ; 4 
are ſome, W 2 | 
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ſtood up in the Defence of it, that ſeem to 


_ underſtand as little of real Philoſophy, and 


Jeſs of Mechanicks, than the moſt ignorant of 
his Brick-makers. el ; 

Let us now aſſume the ſame liberty with 
the Theorift, that he has done with Moſes, and 
let us ſuppoſe that the Theori/t ſhould ger x 
Congregation of eus, who I believe are 
ſtill as dull as ever they were, and ſhould be- 
gin to Harangue them thus. 

Be it known unto you Men, Brethren, and 
Fathers, That this Earth which we now 
with our feet, and find ſo firm and ſolid un- 
der us, was once a fluid Chaos ; that is (that 
I may adapt my diſcourſe ro your low caps- 


cieles) a medly, or a confuſed Maſs of Earth, 
| Water and Air, mixed and blended together 


How it came to be ſo, or how long it con- 
tinu'd in that ſtare, I know as little as you 
do; only I am ſure that it was once fo, and 


I would have you take my word for it; u 


laſt, this diforderly Maſs' came to ſettle, and 
all Bodies took their place according 10 
weight, the 1478 heavy Bodies fell lo 

and compo: d the innermoſt ſolid; next w 


them the Water took its place, and over it 


the Oil rene it ſelf, above all, there Was 1 
huge thick Orb of Air, full of mud and earthy 
particles, choſe by degrees fell down: upon 

ſurface of the Oil, and at firſt made 
thick ſlime, which thro' time began to hard- 


en, and compoſe a firm and fol w_ 
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His Defender tis true, accuſes me of hard 
words and coarſe language, in ſaying that's 
fahe, that's abſurd, that's ridiculous ;, whereas 
moſt of the Hock, ers have been forced to 
uſe the ſame expreſſions, inſomuch that they 
Bane Philoſophical terms, and (till rhe 

der began to write ſo ſmoothly) Men 

1255 never accounted rude and uncivil for 

uſing of them. Nay, the Theoriff himſelf has 

been ſometimes pleaſed to deliver himfelf in 

_ the ſame manner, and I am ſure that he has 

handled the writings, of ſome excellent Men 

with more ſeverity, than bis Theory has met 
with from me. 

His rude treatment. of Ari rl may be 1 
ſufficient teſtimony of thi e Philoſophy 
he never mentions but wich the greateſt 125 
tempt and l the works 700 this Phi- 

loſopher have been honoured with the gene- 
ral commendations of all the Learned thro ſ 
many Ages, and are juſtly till yalued by thoſe 
who have the 8 r — el er for 
Cour or Phu ophical is di- 
es upon Rhetorick, Poeſy, — Politicks, 

his Logick and Ethicks, are deſervedly ads 

- . mired as Mafter-pieces in their ſeveral Ks 
and tho his Phy Missy! is not without errors, 
et I am ſure, that there is more true Natural 

biloſo phy in his Mechanical queſtions alone, 

than *y the Theory. But if ſome ſort of 
Philoſophers are not acquaitited with the 
true value of this Author, yet the general. re- 
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ception that he has found in all the Univerſi- ; 
ies of the Chriſtian World, might one would 
think, have ſecured him from the rude inſults 
of any private Writer. N 
However, the Theuriſf is not ſatisſy d with 
expoſing this great Man and his Philoſophy as . 
they come in his way, but in ofder, as he 
thinks to make him more -contemptible, has 
given us a ſhort View or Catalogue of his err. 
tors, If 1 ſhould do ſo with him, and ſet = 
down a Collection of all the errors that may MW 
de found in his writings, they would I am 
afraid, tire the Readers patience; and make a 
Folio almoſt as big as the Theory,  _ 
At laſt, he takes his leave of Ariftotle in i 
thoſe very civil terms, Vals Stagyrita, ſemper —_— 
mibi eris malus Aftronomus, Theologus pejor, Phy» = 


1 
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. ' 
| 
1 

' 

| 

' 


jug us peffimus. WEE . 7 
"65 ape nin Foes on dd way, | 
natur d, to change the word dragyrita into 1 


Theorifta, and then take my leave in the very 
ſame form: but tho' I think the Theoriſſ far 
inferior to Ariſtatle, yet I am nor for parting 
with him in ſo rude a manner; I acknow- 
ledge him to be an ingenious Writer, and if 
he Fad taken a right method and had made a 
conſiderable progreſs in thoſe Sciences, that 
are Introductory to the ſtudy of nature, I 
doubt not but that he would have made a very 
acute Philoſopher. E 
It was his unhappineſs to begin at firſt with 
the Carteſian Philoſophy, and not —" a 
AG ä ſuffi⸗ 
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ſufffcienx ſtock of Geometrical and Mechani- 
cal 9 to examine it rightly, he too 
alt de ieved it, and thought that che re 
was but little skill required in thoſe Sciences 
to become a Philoſopher, and therefore in 


imitatipn of Mon Des Cart un- 
dertake Sy aw” + d e N a 
task too great even for a Mathematician. 

All that I now deſire of him, is to ſpend 


ſome time —— . and Ma- 
itude, Aſtronom tie he may 
beche better able 1 underſtand 41 fora 
= Arguments againſt his Theory, after 
which 1 doubt not but that he will eaſily per- 
ceive its errors, and have the ingenuity to ac- 
knowledge them. Bur till then, all 
diſpuration berween him and me, muſt 


be vain and frivolous, 'fince true reaſoning in 

Natural Philoſophy depends on ſuch Princi- 

ors as are demonſtrated in thoſe Sciences, 
wiedge of which he has not yer a 
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Mr. Whiſton's New Theory. 


N my Anſwer to the two Theorifts, I en- 
deavoured ro ſhew, that neither of them 
had lit upon an Hypotheſis which would ſolve 
the Phenomena of the Creation and the De- 
luge, according to the Moſaick Hiſtory; and 
that the ſchemes they had drawn, might be 
confured by their own wo les: I thought, 
all that could be — me was, to 
ſhew, that both of em were unlucky in the 
choice of their main Hypotheſes, and un- 
skilful in the management of them. 
But Mr. Whifton in the firſt Paragraph of 
bis Vindication, has ſurpriz d me with a ne- 
a 4: diſtin-⸗ 
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only 


| all Men ſhould in publict 
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diſtinction between an pot heſis and a 
and tells me, That in à Theory, (ſuch as 
deſires his ſhould. be ghd I Wit and Skill 
are qualifications not neceſſary, and very little to 
be conſidered therein. If this be allowed, all 
Theories as unanſwerable: But upon pre- 
ſumption th every body is not of _— 
nion, I — in making good m 
Obje&ions * him. 

As to the account he gives of the * 
and Progreſs dur Work, the Perſons and 

e 


rtunities that were conducing to it, Lein 
Kae, it ſhews too great a fondneſs for 

Theory; and 'twas ſcarce worth his while 
to trouble his Reader with ſuch minute rela- 
tions about it, eſpecially after it was, as ] 
prefume, already confured. But however, 
— I have read this Hiſtory of its Birth, I 
am leſs ſurprizʒ d at the miſtakes J meet wich 
in it; ſince that very Learned Friend of his, 
upon whoſe — he ow chiefly to re- 
ly, (for 1 venture to ſay Mr. Newtoy 
wont engage for the truth of all his Theo- 
rems) has given the World reaſon enough to 
— en him, non none of the ſhrewdeſt 1 


= r Mr. 8. b 0 duely inform d his 

Reader, by . ſteps and methods he ac- 

compliſh'd. his wonderſul performance, he 

tells us, That it is a little ſurpriſing, that 1 
ear way of him. 

ſpeak- 


ing, 


His Reader may think, by 
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On Mr. Whiſton's New Theory. 3 
ing, that there lay ſome ſpecial Obligations 
5 me to be fone, tho' I declare know 
none; I never enjoy'd the happineſs of Mr. 
da op” acquaintance, and therefore cannot 
gueſs, what, it is that ſhould oblige me more 
than any other, to forbear publiſhing Re- 
marks on his Theory. Tis true, I did and 
ways ſhall reſpe& and honour him, as 4 
Learned and Ingenious Man; but I hope he 
does OW _ upon this — 
ought to have ſuppr all Objections agai 
is Philoſophy. 5 He teems oe of — 
that it was my duty, privately to have com- 
municated my difficulties to him by a Letter 
ind not to have taken this publick method 
of writing Remarks on the New Theory, I 
declare, I am altogether inſenſible of ſuch a 
duty, and 1 don't think, that I have tranſ- 


It is commonly thought, that what- 
ever any one publiſhes is ſubmitted ro the 
judgment of irs Readers, and any one of 
them may take the fame liberty in —— 
Remarks upon it, that its Author did at 
in propoſing it to the World: And fince 1 
am periwaded that my Objections againſt the 
New Theory, are at leaſt, as ſtrong and con- 
ncing as his Reaſons are for it, I cannot fee, 
why out of a complement to Mr. Whifon, 1 
ſhould ſuppreſs tñge. . 

Mr. Whifton ſays, that I am deeply en- 
gag d againſt his deſign, thro' a peculiar 9 | 

c neis 


ge ed the rules of civility by what I have 
one. 
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A Defence of the Remarks. 
neſs I ſeem to have for unaccountable Mira- 
cles. If I had a. mind to criticiſe upon words, 
I. would ask him what he means by unac- 
countable Miracles, and whether there be any 
that can be accounted for, ſince it is the com- 
mon opinion, that what can be accounted for 

natural cauſes, is no Miracle. However, 

know no Miracles I am fond of, ſave thoſe 


mention d in Scripture; and at preſent I am 


only. engag' d in the Defence of two of t 

viz. The Creation and the Deluge, — 
fondneſs for them ſeems not to be peculiar to 
me;; ſince till this Age of Wor kers, 


Chriſtians. have always thought them ſuch 


works, as could never be produced by the 
Laws of Nature and Mochanifn, | * 
I I know indeed that there are ſome, who 


are got only for explaining the above mention- 


ed, but even moſt of the other extraordinary 


- events recorded in the holy Scripture, by ni- 


ral principles: But I dare ſuppoſe Mr. Whi- 
fon — 7 willingly be pri a Cata- 
with ſach Authors. 1 could, and 1 
bink-with. juft Reaſon, too, tell him, that if 
he bad not a peculiar fondneſs for his own 
heory, be would eaſily. perceive, that all 
25 things which he endeavours to deduce 
from Mechanical principles, are not to be ex- 
plain d by ſuch cauſes. | But I am willing to 
paſs by his preliminaries, and enter upon his 
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I firſt objected againſt rhe New Theory, that 

the S the origination of our 

Earth, could not have been the Atmoſ 

of a Comet, ſince the one is repreſented as a2 

dark caliginous Body, having darkneſs” on 

the face of irs Abyſs, and the other was a 

tranſparent fluid, and was enlightned, if nor 
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ole from irs own Central Body from within, yet 
a at leaſt by the Sun from without. To this 
em, be Anſwers, that Comets cannot be changed 
1 2 WW into Planets till their return from the vaſt and 


cold Regions beyond Saturn; and he ſays, 
that we need not think that they will be then 
ſo vehemently hot, that they muſt be light 
alſo. If what he ſays in another is 
true, I cannot but ſtill think, that they muſt 
be hot to ſuch *a degree, that they will alſo 
be extreamly Luminous; for according to 
him, the heat is ſo even after their re- 
turn towards the „ all the parts of 
their Atmoſpheres are in à violent agitarion 
heavy and light, denſe” and tare; fluid and 
ſold parts, are jumbled and mixed together 
in the greateſt confuſion, thro the violence 
of the heat. This I think, is ſufficient to 
make us believe them very lucid like 
But 97 ſolids preſerve tome of their hear 
after their light is gone. But is it *eredibl 
Oe I of the Central bee . 
as to preſerve its Atmoſphere, at | 
diſtance of De marie thouſands of miles, 
in a continual agitation, and at the fame time 
h "not 
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not be light? Can we ſuppoſe that it vil 


that is to be met with among the Philoſo. 


when the Eye placed at a 


more evidently. Ir follows from 
fon s own poſitions, that the heat of the Cen- 
tral ſolid muſt be ſo great, even before the 


raiſe v into its tail to the diſtance of 
many millions of miles, and after all imagine, 
that it is not ſo hot as to be lucid? This ! 
rhink would be as great a paradox, as any 


rs. 
It's known, that the intenſeneſs of li 
and heat is always proportional to the deniny 
of Rays that produce them, and that this 
denſity, is in all places in a reciprocal p 
tion to the ſquares of the diſtance of the 
1 from which they proceed; and by 
conſequence it is plain, that heat and light 
muſt be prodigiouſly ſtronger at or near the 
furface*of the hot or lucid Body, than at 2 
great diftance from it; and rherefore'it is no 
wonder, if the heat of 2 ſolid be very ſenſi 
ble to a hand that is laid wa its ſurface; 
iſtance from it, 
cannot perceive its light. But let us bring 
this point into numbers, that we __ ſee it 
r. Nh 


S SSF FTS SFF 


2 


Comet arrives at its Perihelion, as to act 
the Atmoſphere at the diſtance of 10000 mile 
and from thence to raiſe vapours into its 

for many millions more; and therefore the 
intenſeheſs of its heat at that diſtance, muſt 
be to the intenſeneſs of the heat at the d- 
ſtance of ten miles, for example, as the 
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of ten is to the ſquare. of 100000 
miles, that is, as one to 100000. _ If 
therefore the hear of the Central ſolid at the 
liftance. of tooooo miles had any ſenſible 
effe&t upon its rr it muſt be prodi- 

at 


jouſly ſtronger: diſtance of ten mi 
1d ee be ſuppoſed Sees. 
out light. | 


He allows the Sun to ſhine thro'- the At- 
nofphere of the Comet, whilft it remains 
uch; But then upon the Commencement of 
the Creation, when it began to move in a 
Circular Orbit, it loſt its pellucidneſs, and 
became a dark and opake Bid. How this 
hould come to be I know nor, nor can I 
diſcover, why upon the change of the Co- 
mer's Orbit from an Elliphs to, a Circle, its 
Armofphere ſhould be likewiſe changed on a 
fadden from a clear and tranſparent fluid, to 
2 dark caliginous one. Immediately before 
the change of the Orbit, even after it had 
3 from the cold Regions 


— 
- 
— ——_—— 


Satatn, he allows its Atmoſphere to have been 


ſo bright and diaphanous, as that the Central 
folid might have been ſeen thro! it. It muſt - 
de then a miracle and an unaccountable one 
too, chat could have cauſed fuch an imme- 
dure darkneſs. It was alſo objected to him, 
that his denfe and heavy fluid, could not be 

the Moſaical Abyſs; for it was at firſt dark, 
and afterwards enlighrned, whereas his new 


Abyſs after it was once dark, never again be- 


came 
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and afterwards luminous, I hope 
that ge 
Gick Hiſto 
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came viſible, being; always, covered with an 
opake Cruſt. Here he owns, that the word 


Abyſs is not to be reftrained to; his denſe 
fluid, but chat it comprebgnds,all chat hetero- 

ous and hitherto mudd ute fokds whioh wh 
3 the Earths future ſurface, where the 
tor in the. Ae Journgl ,of the 


tion, is 1 


muddy fluid was 

whether the ſame. a Ones 1 0 
Earthy Corpuſcles Which pr 

nels on the ſurface of the ee | hes 

id, would not. create allo a pong ark 

* ſurface of the muddy one; y 

is darkneſs would not contim 

as "thoſe Earthy and Opake| Be 

cloſer together, and when ar 1; 

on, and... encloſed - this 


4 


70 Miles depth 
* r lde er ever. 420 19 
2 Fe, har tas wh 


the fate or th 925 
and rh pe r goa 
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Another Ar againſt rhe Theory 
was to this purpoſe. H n form d 


by the principles of Mechaniſm out of the 


Atmoſphere of a Comer, we muſt allow the 
whole ſubſidence to be as leiſurely, and to 


proceed by, the ſame ſteps that the violence 


of its hear decreaſes, 'which would not then 
* he would have 18 be compleated in ſix 
ears, nor indeed in as many ries; and 
the Opake parts would take ſo much time in 
deſcending and compoſing the Cruſt of the 
Earth, that the Sun would always illuminate 
(at leaſt the upper Regions of its Atmoſphere) 
2s freely as it does the whole Atme of 
while they are within our Obſerva- 

tion. He allows this to be an Argument of 
r Lies, and ro deſerve conſideration ; and 
tells us, chat if Comets were obſerv'd. to 
have no \Armoſphere after their return ow_ 
the Regions beyond Saturn, before the' 
nve at Nr Peribelia 77 indee chi 
reaſoning were unayo ; bur ſeeing che 
3 evident from Ale ene bler- 
it cannot affect his Hy hs; If 

be d-any'P in my Argu- 
ment; 00 any conſequence drawn Ga, 1 


have #19 j reply to have made; 
dat I cannot hend how this Obſervation 


upon Comers does 


gunent, nor 
ht in here, 


* 


to amuſe ſome 


He 


to What putpoſe it Was 
fo thought» - 
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to have ſaid, chat Bodies had 
Laws, Properties, and Operations, than they 
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Hozclam targhery the Laws, Proper. 
8 and Operations 


obtain in the Atmoſpheres of Comets. 


This I on tobe an Aniwer, not only to 
_ this ons 223 mn to allithat can be = 
Other 


But may no 


(4 che ng ra 


and Stones, could. not ſwim upon Oil or 
Water, would it .ndt have been eaſy for hi 
en other 


have now), 1 at that time the 
Law of Nature, that the heavieſt Bodies 


ſhould, Grim uppermot, |, and the lighteſt fall 


Tho one would think, chat 
ble that there ſhould be 


to the botrom 
it were as im 


ſuch a Law of motion, as chat a Propoſition 


in Euclid ſhould be falſe. If the Laws di 


Ar _ 
? a Fectis in 
one © Mr. W/hifor's Comer and two pow- 


ers apply d to its Brachia, wang 
28 2 TD har eſs power 


one another in à proportion „ 
the 1 2 It is actually 
impoſſible e but theſe two powers muſt _ e. 
a 


| 


22 We 
F ol efablidnd an! not univer- 
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ually, the one againſt the other, or th * 
* er chem unaſhiſted by any other cauſe, 
ſhould be able ro move the other againſt its 
direction: Since effects muſt be always pro- 
portional to their adequate cauſes. And yet, 
according to Mr. Whifton's poſition, this Law 
of Nature perhaps is only true in our Earth, 
and not in any Planet or Comet whatſoever. 

By this Anſwer Mr. Whifton has granted 
me all that I deſigned to prove, viz. That 
the Earth was not form'd according to the 
known Laws of. Mechaniſm, but by the effi- 
cacy of the Divine Spirit which moy'd upon 
the face of the Waters. | 

It was faid in the Remarks, that there is 
no need of a hot Central ſolid, to ſolve the 
origin of Springs, and ſuch other Phenomena 
of nature; they being better accounted for 
by other means. To this it is anſwered, that 
the reality of an internal heat within the 
bowels of the Earth, is a matter of fact, and 
muſt be accounted for whatever becomes of 
Springs. I always allowed an internal heat, 
but thought it might be accounted for with- 


ſo univerſal, as to ſtand in no need of ſubter- 
uneous vapours; * ſince he has given us 
888 no 
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no reaſon for this thought of his, I need 
no more to it, but — I think Serwis, 
am ſure it is evident by Calculation, that the 
Vapours raiſed by the heat of the Sun from 
the Sea, are alone ſuſficient to ſerve all our 
Rivers and Fountains with Water. And na- 
ture never makes uſe of two diſtinct cauſes 
where one would do; for then the effe& 
would be greater than it ought to be. 

I told him, that he receded without neceſ- 
fity from the literal ſenſe, in ſuppoſing, that 
the formation of the Sun, Moon and Stars, 
mention d in the firſt of Gengſis, is to be only 
underſtood of their being made viſible, and 
of their appearing to an eye placed in the 
Earth. Bur ſince he deſires to know my rea- 
ſons for this opinion, I mult tell him, that his 
interpretation ſeems to be extreamly forced, 
and no way agreeable with the deſign of the 
ſacred Pen-men. Mffes's narration is plain 
and fimple, and throughout the whole, he 
does not affect to ſpeak either Metaphori- 
cally or Allegorically ; but he delivers it a 
certain matter of fact, which we are firmly to 

* believe. He plainly mentions the Creation 
of the Sun, Moon and Stars, and 'makes the 
produktion of them a diſtinct days work h 
its ſelf; In expreſſing their formation, the 
fame word x ⁷]] (and be mage) is uſed, that 
is found afterwards in the 25th verſe, where 
there is an account given of the production 0 
beaſts; and therefore Moſes ſeems to me” i 
wal g 180 
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d that the word, ſhould be taken in both 
places in the ſame ſenſe. 'Befides' allthis," it 
is certain, that Aas did not ſpeak of things 
as they ap , or would have appeared to 


was no one then in being to whom they could 
have appeared. r 5, 04 * NM. r 

From all theſe conſiderations, I think it 
evident, that it was Mager s intention to be 
underſtood in a real and literal meaning; I 


more at large upon this ſubject in the Exami- 
nation of he Refleftions on the 'Theory:”" 
But after-all, I do not ſee that Mr. Whiffor's 
reaſons prove any impoſſihility in Myfes 
count of the Creation; all that I think he 
proves in his long diſcourſe is, that che plain 
and fimple account that gives us, is not 
agreeab „3 „ way of think- 
ing, or to the method by which he would 
4 have the World 2 22 | 
ure His Theory ſuppoſes, that the Sun upon 
che ſecond —— heli —ů—— raiſed 
as many V 
don cient to fill all the Seas, 2 
the were in the Primitive Earh. Here, I thought be 
-by allign'd a cauſe no ways proportional to the 
_ - I e when it ſhines 
very ſtron y upon our Ocean, 
AN. year raiſe but the thouſandth 
part of our preſent Ocean into Vapour, -how 
can it be ſuppoſed, that it could raiſe as much 


a- 


BR.EFLESPTERETERT Sfr 388 


an Eye placed in a muddy fluid, ſiuce there 


defire Mr. Whifon to conſider what is faid 


apours from the Earth, as were ſufi- 


1 Vapour 
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Vapour in that time, as would fill the Sea 
Lakes and Rivers, of our Primitive _ 
when all the while it was not viſible, but ob. I , 
ſcured by a dark and thick Atmoſphere, by I , 

Vindia, which the power of its beams muſt be ex- 

pag-g. treamly w ed. In anſwer to this, he tells 
us, That he does not ſuppoſe that all the 4 
Water that was in the Seas, Lakes and Ri- 
vers, of the firſt Earth, made above the 
thouſandth part of our preſent Ocean, which 
he thinks might have been eaſily exhaled by 
the Sun in one half year. 

Now I would have him to conſider this 
Objection a little further, and he will find 
that it is not ſo light as he imagines it is: he 

Eknovs that there muſt be a certain proportion 
berwixt Land and Sea, that the ground may 
be ſufficiently furniſhed with rains and dews: 
for the quantity of Vapour thar is raiſed from 
Water, all other things being alike, is always 
— rtion to the ſurface of the Water, 

if che ſurface of our Sea were, for . 

ample, but the thouſandth of what it is 

now, there would in that caſe be raiſed but 

the thouſandth part of the Vapour from it, 

that is at preſent raiſed from thence ; and be- 
cauſe the dry Land by ſuch a ſuppoſition 
would be near double of what it is now, it 
follows from thence, that any particular piece 

of ground would not have much above one 
ES. — of two thouſand of the rains and des it 
DR, at preſent. So that if this had been the cale 


0 
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of the Primitive — * muſt have been abſo- 
lately barren and itful: But if chat can» 
not be allow'd, it is evident, that there muſt 
have been a much r Sea there to make 
it rs than what Mr. Vbiſton ſup- 
eg eln X 5 WG. 
ge an ks on 
been form' e railing. a | 
by the Suns heat for one-half year, I do not 
ſe how it" could have amounted to the ten 
thouſandth part of our preſent Ocean. For 
it is known, that a few Clouds will more ob- 
cure the light of the Sun, and by conſe- 
vence diminiſn irs heat in the ſame propor- 
non, than if nine in ten parts of its Disk 
were obſeur d by an Eclipſe; however, I will 
ly ſuppoſe, that its heat was but juſt as 
much diminiſhed by the thick Atmoſphere 
Mr. biffon ſpeaks of, (which had pe y 
darkned and obſcured his body for more than 
wo years) as it would be in an Eclipſe, 
where nine ten parts of its Disk were ob- 
ſcur d; and then the number of Rays produ- 
eing heat in any part, being bur a tenth part 
of what they are now upon us, they would 
dot raiſe above a tenth part of the Vapour that 
would be raiſed” by the free and open action 
of the Sun. But the Sun when it now acts 
pon us freely, raiſes not much above one 
thouſandth part of the preſent Ocean inta Va- 
pours ; therefore it is evident, that in the 
n bother 
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other caſe it could not raiſe much above the 
ten thouſandth part of the preſent Ocean, and 
a Sea only formed from thoſe Vapours, would 
be little better than none at all. + 
But allowing it ble in the manner Mr. 
Whiſfton contends for, allowing him too, that 
this ſmall ſtock of Waters was ſufficient” for 
the neceſlities of the Earth; yet after all this 
way of forming the Primitive Sea is by 10 
means agreeable to the account given us b 
Moſes, Where we are told, that God. divided 
_ waters which were under the Firmament from the 
waters which were above the Firmament, and the 
waters under the heavens be gathered tag et her in- 
10 one - place, and the gathering together of the 
zwaters called he Seas. But Mr. Whiftos tells 
us, the Sea was made by thoſe Waters that 
were eee ax y the heat of tho 
Sun, that is accor to his interpretation, 
by the ä Firmament, which 
is directly contrary to Moſes's account, who 
2 it Was r gathering together 
the Waters the Firmament. It 
muſt be ſtrange turning and wireſting of 
words, that will bring both theſe ways to 
. 0 T0 O93 E591 47x08 
Beſides, if che Sea were formed as the 
New Theory ſays it Was, the dry Land mult 
have appeared immediately upon the railing 
of the Vapours, whereas, according to Mys, 
it did not appear till after eee 
Za | 1 C 
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the Sea- It is plain then, that this Theory ; 
of the Sea given us by Mr. IWhifon, is in, 
eyery circumſtance as inconſiſtent with. the 
= Hiſtory, as 'tis with 8 . Philo- 


5 2 ne S hs my reaſon- 
ns an only 
—— of rhe Earth: ah the Fall, 
is * and forcible, and therefore he has 
been pleaſed here to invent another Hypothe» 
ſis to ſupport the former, by which he hopes 
to remove all the diffculties that were raiſed 
againſt it; viz. That the Earth did not te- 
volve in 4 Circular Orbit till after the Fall, 
but in a moderate Kllipſe. I ſhall not trouble 
my. ſelf wich new. anſwers as oſten as he 
thinks fit to n new. Hypotheſes, and 
therefore will on 5 give this 0 4 ſent, 
that it wall ſcarcely be allowed, one 
balf of rhe Primo Earth was, l be- 
ſme rhe > Bulb. a 25 moat be by ich +. fuppaſh 
the more Hypotheſes any 
Theary ene * with, the more N 


it looks; ef; |, as do not 
del real rom * wie de beory,. bur 


are . introd — ſome le 
difficulty, Aſh Ager Me pts leaſt of 

rve any credit. the great Beau - 

ties of the Deny wed Th aſſoon as che 

Comet was turned into a Planet, it had 3 

Circle for its PA and tho this bęanty is 

not perfectly ſpoiled 97 its luſtre ſeems be 
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mitted, LITE ut cheat inthe 
Fiwitiye Earth, which cl e from: lis 
rinciples, maſt have been {ome huridredsc of 

| 3 - greater than what is in che preſent. 
ſays, be in ſum ir u plain error, who 
9 wes that; made hin fo ſure of itil 
am certain they have mighrily deceived him. 
1 — had taken che pains to conſider, that the 
Ae e of time 

is always as a Rectangle, contained betwixt 
tho Sin of rhe. Angle of incidence of the 
+ 2x and xhat time, and had 

- hjin delt little further to ealculate 
proportion: of the quantity of heat cha 
1 In Þ thy BY Primitive Earth upon his Hypo- 
heſis, to that which is in our: preſent Earth, 
would have found the 2 not 


* ar wen Pe — — 
85 e r any thing is 
ee 
is ſo AT 1 
heat in the Summer eee 
geh of time the Sun ſhines 91 


if; eur Summer and Winter days wer each 
e hours long, the 3 
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infinitely ſmall, their force _ any other 
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in that caſe ariſing only from the more direct 
action of the Sun in Summer than in Winter) 
whereas, in the preſent caſe, our gunimers 


hear is to our Winters heat in a greater 10 | 


portion than that of: ſeven to one. 
It was objected the New 
that a Comet coming near the Earth 
not produce any tide in che Abyſs bidow the. 
Water, becauſe it was cloſely ſhut up by a 
thick and ſolid Cruſt, that preſſed fo cloſe 
n it as to leave no ſpace, at leaſt, not 
ſuch a conſiderable one, as Would make room 
tor any conſiderable commotion of the Wa- 
ters. In anſwer to this, he tells us, That he 
wonders how I come to imagine the Orb of 
Earth to be ſo compact and ſolid a2 — 
as to be able to overcome the great — 2 
the Abyſs would make upon Wel . 
proach of the Comet. We may eafily con- 
cei ve this to be no Argument, it we' confider, 
that @ tide is nothing elſe but a ers, ning 
tion or commotion - of the Waters, f 
from che attraction of ſome great 
ced near it; and becauſe 8 a pple 
Warers produced by this i-urifirſt 


body muſt likewiſe be infinitely ſmall in com- 
of what it will be after the Waters 
ve acquir d a certain determinate 
For as in a heavy body its velocity of force 
by which it endeavours to deſcend, is ar firſt 
infinirely ſmall in proportion to that which it 


acquires 
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acquires in any determnare time; ſo here, if 
we ſuppoſe the velocity impreſſed on the fd 
by the attracting body to be always in pro- 
portion ta the time, and at the end of any 
determinate — 20. Plate X.] AB 

in which it has moved, it has acquired the 

[| velocity BC: After the firſt inſtant of time 

| | Ad, its velocity was: as de; and becauſe 

A is infinitely greater than A d, it is plain 

reater than d e, that is, the force or im 

motion upon the fluid after it has moved 

in the time A B is inſinitely ſtronger than it 
was in the beginning of its motion 

Let us now apply this to the cafe: in band; 

aud in the preſent Figure | Fig. 21. Plate X. 
— — the Central ſolid, AB DK 
the denſe Abyſs, FG HE the outward Cruſt 


lying cloſe upon it, and y ſabſiding in it. 
| Phi Cruſt Mn. I IC 283 200 
| miles in depth. me ADYTLS: acquired 
| 13 or velocity by motion, and by 
t force; ated againſt the Cruſt, I make no 


aqueſtion but it would be able to break it and 
Crack it into as many pieces as Mx. Whiftes 
| pleaſes, But here there is no room ſeſt or | 
. ever che fluid is attra ed, its motion will be : 
abſolutely- reſiſted; either by rhe ſſuid next, 
or a denſe and ſolid Cruſt immediately con- 
tiguous to it. The ſmall cracks and fiſſures - 
Mr. M biſton mentions, would be abſolutely F - 


incon- 
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Dr 


g its =" c 


| — the Sache in the, {pace,, 


would come to be | 
Wat chere would, dot be. ,n 


— po 


22 — the — co 
W from one. another b 


332 


WW; Defence of the Remarks 


what is already prov'd, and by what is more 


fully Anf 5. Borell in his 24 25 and 
26 Chapters of his Book De vi percn/fronis : 
that the 22 of the fluid thus preſſing, will 


2 be 1 leſs than what it would be if it 


had acquired any determinate degree of 've- 
motion. And fince MY. Whj 
— to e chat a great impulſe of 
the fluid would be neceſſarlly required to 


break and disjoyn the Cruſt, rhe ſmall force 


from the — of the fluid 
never be able to produce ſo great an SA. 
What Mr. Wh:/ton 
jow'd Planks laid croſs the Thames, that may 
as well be 3 A to ftop the Tide or the 
aſcent of the Wa 
Earth the Tide of the A is 1 think no 
parallel caſe. For it is not the attraction of 
che Moon that is the immediate cauſe of the 
Tide in the Thames; but it ariſes ſolely from 
the check and great "impulſe that the Waters 
receive from the morion of the Sea, 'by which 


they are driven backwards with rg rn 


„ Vindic. 
N. 17: 


are made to aſcend up the River 
produce Tides 


But if Mr. Whifton will fil afſert, that the- 


Strata or ſubſidin Ns Colle were ſeparated 


and disjoyw d like ſo many looſe Planks, (tho it 


contradifts what he has ſaid Fg another 


. yet granting that ir was 1 ** 1 ſhall 
ence evidently demonſtrate, that there 
K * that very * 

"Hom 


could no Water ariſe 


ſays oX a Flor f * 


ters, as the Cruſt of the 
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from the Abyſs or Bowels of the Earth, as 
ſhall be hown in its proper 


The "Now Shury kipolie, thes ths Gly - | 
days. rain mentioned + the Hiſtory of the 


Deluge, was cauſed by the vaſt 2 10 a- 


pours that were in the Comet 's tail 
ing very much ws, and bin 5 5 
immediately mount n into the Air 
after their fall upon and deſcend 
again in violent and outragious Rains. A- 
inſt this it was objected, that the incredi- 
e velocity with which theſe Vapours de- 
ſcended, — the great reſiſtance they met 
with in their deſcent thro the Air, together 
with the force by which they fell upon the 
ground, muſt of necefliry * condenſed 
them into Water. Here he anſwers, that 
ops the greateſt part of the Vapours ſhould 
be condenſed into Rain, 5 tis hard that I 
will not allow many of chem to eſcape the 
ſame, enough at leaſt to make a conſtant fo 
days Rain: for it is to N e 
il POE, 88 Air, lying in ſo fm 
the Earth, ſhould haye W 
luck to 1 and condenſe all and every 
of ſo immenſe and ſwift a a 
lumn of Vapours. As ſtrange. and har 
as it wick, yer Tc I.cannor.ſee how its poſſible any 
being condenſed. If there were 
any void in our Air chro which ſome 
Vapours might . we might then allow 
him his Hypotheſis; but ; fince it is 1 
om 
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| phexe, . wh 
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nr the account 


For he 
aters Was 


r _ 


— 2 Wes ts cane bom. 2 
m ve fall n upon the 
ſequence the Waters that were raiſed from | 
the Abyſs, muſt have immediately aſcended; 
ſo that if this Theory were true, 8 Deluge 
muſt be Ig in one day and not in 
150.3 for as to the Vapours Which were raiſed 
and continued to il for forty: days; (unleſs. | 
the warer was very ſcalding hot indeed) that -."- 
would be very inconſiderable, and would ra- 5 
Ons: 323238 2 0 quantity ae. | 4 

arers upon the Earth, untill £ eur! " 
ſcended i in Kain | Tha 

I come no to conſider the w 
fow raiſes 2 Fluid from the over He 2 
poſes, that the . weight; of —_— | 
which lay upon Cruſt, would 
4nd make it fink deeper into the Ab 

that means e and ſqueeze bd 

'the fiſſures and cracks of the Earth. 
Bug againſt this I poſitively demonſtrated that 

o preſſure of the Fluid whatſoever, could | 
make the Su ſink derer ine the Apt. - 5 
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6 en li 
That , either that not 
227 Earth but in the' Fſſuves did a 


the water 


e ts 


b 5 
— — a8 if- be di 
ſtand it; I Til here pur 


and apply it EE; eden to che 
ol Oy 


Let ABK DT Eg. 22. e = 
ſent the Fluid 4 of the A FGH: 
the ſolid Cruſt ſwimming ' upon- it, w 


parts are mr and dis ioined by _ 
221 fiſſures, 


the Thames, (aa f may je Pans lad of 


ſl be, , 005 Diameter of the Abyſs was 
cle ed fixreen miles, as the Theory ſup- 
it is certain, chat the looſe Craft wi 

10 fa immerſod in che Fluid of che Abyſ 
ys which is the ſame ching, the Fluid w 
riſe ſo far up within the fiſſũ ure, till che — 
i & upon which the Cruſt lyes, -is as- much 
IX by the weight of the incumbent Co- Il jy 
umn as os ſurface h at the ſame diftance | 
from the Center, is by the weight of the in- 7 
eumbent fluid; thor is, che fluid 1 i h muſt Ml 7 
Nen. as much upon the ſurface i h as the ſo- } 


lid 
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lid gs em the reſt of the ſurſzce. 4 
the fluid. 

Let us next imagine all this Craft. oer 
fow'd with Water; and becauſe Warer can- 
not lye upon the Cruſt till the fiſſures are firſt 
entirely filled, the water muſt deſcend thro! 
them, and preſs upon rhe ſurlace of the A 
that lyes Wirhin them. Now If the preflure 
of the water Which lay upon m1 {Per 23. 
Plate XI. li the Aurface- of the Ab 
the fiflurs, were exactly equal to che oh preflure 
of che water Which lay upon the the 
ſurfaces” 1 4 and h being” equally preſſed, 
the parts of the fluid would ſtill remain in the 
lune poſition. But here in this caſe the ſur- 


2 


rr 


rt : | 
- l 
29 8 


be in the Abyſs being preſſed With a 
l — — Column off water chan that Which 
s If preties upon the Cruft, rhe weight or preſſure 
4 of che warer upon it, will be greater than 
che weight or preſſure of the water that Iyes 
von the Cruſt, and conſequently the ſurface 
b i being more preſſed than the ſurface oy 
ul If che fluid mnt 5 wm deſcend” further a 
„ WW raiſe che Cruſt hi er, and it will more . 
merge out of the dad, ſo that we muſt evi- 
© I dently'fee;' that by the addition of this water, 
hte Cruſt infend of being r lower 
will be raiſed higher. | 
de Mr. MVbiſton ſays, That this- demonſtration. 
pos that - the herd Columns of Earth had 
t 077 Free liberty, and could 1 oe as 57 
11 cafron ke be, _— he ſhewed wi 
1 


4 


Bub they could nr. It ſeems t 
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mat the Columns would not ſablide if they 
x 5 * Merry but if they had not 
o ſlide, then be thinks 
173 into the 
is in would 
r if - — 4 working to hinder 
thing that could 
Ae indeed 
apes: 15 e This is 

u ga — -7; 2 — 
155 1 . EL it could have — 
om Mr. Whiffon, It looks much more like 
the reaſoning. of his learned: friend, I ſhould 
have thought, that if he had been leſt t 
himſelf to argue the caſe, he would have 
concluded, that becauſe 4 Cruſt could not 

deeper when. it was left at its liberty, or 
when there was nothing to hinder it; k 
would have. certainly ſo much the rather not 
ſunk further, when there was an impedis 


ment. 

I kno le caſe where: the 

preſſure of the i fluid can make the 
Cruſt ſink deeper into the Abyſs, and even in 
that caſe, I clearly demonſtrated, that the 
fluid under the Craft could not be miſed e Win, 
high as to ſpread: its ſelf upon the ſurface of U 
the Earth. But becauſe Mr. . ten has not 4; 
wy any notice of this caſe, nor anſwered 
x voce Kae wal Calculation that I had from 
chenc ed, I will here repeat it more . 


clearly. 


but obe 
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1 


clearly. Suppoſe A B'CD'f Frpih Plate XII. 
2 erde Veel f op water, 10 
which let there de pat 4 Wooden Cylinder, 
which is exactly adapted to the ſides of the 
Veflel, ſo that no fluid can deſcend between 
the fide of the Veſſel and the Cylinder, Te 
s eident, chat if there Were no holes in the 
Cylinder, it conld not in this cafe” be any 
ways depreſſect under the ſurſtes of the water, 
nor could it ſinłk into it, if never fo great an 
#ditionaF weight were lay'd upon it; but the 
Bale of che Cylinder would lye immediately 
on the furface of che flu ie. 
Let us now ſuppoſe this Cylinder bored 
with | holes" parallel to irs Axis, then indeed 
t would fink fo far within the fluid, till the 
A — 5 were be = are 8 
ight, as to 8 as ſtron e 
Ader went 41 the ſolid einde does upon 
che fluid under it, and there it would reſt at 
the height, for example, of half the Cylin- 
der, if the water were twice as heavy as the 
vod: Let us ſuppoſe in the next place, that 
tete were long Tubes fixed in che holes to 
preſerve rhe fluid, which is co be poured after- 
wards above on the Cylinder from running 
to the holes, and chen let Oiſ or any o 
mid Hghrer then woed, be poared ot as high 
the very top of the Veſſel; this OiF would 
dec preſs pon the Cylinder, and make it 
rk deeper into the fluſd, which would riſe 
9 within the holes till ir preſſed us ftrongly 
nis 5 þ / 2 upon 
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upon the ſurface of the water under it, as the 
Oil and Cylinder both together do upon the 
ſurface of the water under them. Now in 
this caſe, ſince the water is of a greater in- 
tenſive gravity. than both the Cylinders of 
Wood and Oil; it is evident, that it is im- 
poltible the fluid within the holes can riſe ſo 

igh as the top m u, for then the fluid which 
lyes immediately under that which is con- 
tain'd within the holes and the Tube, ſuffer- 
ing a greater pretiure than the reſt of the 
fluid under the Cylinder, will immediately 
deſcend and force that which is under the 
Cylinder to aſcend. So that tho' the ſolid 
Body muſt in this caſe fink deeper, yet it is 
plain, that none of the water within the 


| Veſſel can by this means be brought upon the 


ſurface. ON 
Let us now apply this to the 2 pr 
poſe, and fee what will be the effect.  Sup- 
ſe ABK D | Fig. 25. Plate XII.] a ſolid 
ountainous Cruſt laid over the Abyſs; and 
let the orifices, of the fiflures be ſuppoſed. to 
be only in the Mountains, which we may 
conceive like ſo many Tubes rifing up from 
the tops of the Mountains; and , afterwards 


let there be laid upon this Cruſt any load of 


water Whatſoever, F G H for example to the 
height of Wo miles. 
Mr. N hiſiun ſays, that it is evident, that the 
preſſure of tuo entire miles over each Column be 
ing ſo prodigiouſly great, muſt ſqueeze the fluid 
| upwards 
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e Wl wwards thro” the fiſſures, and thereby throw oi 
'e tte incumbent water, aud perhaps it ſelf upon 
n te face of the Earth. But as evident as he 
lays this matter is, I muſt fincerely declare, 
of can fol- 


bow from a' preffure after this mater. 1 
lo YN hope Mr. I hifon does not act here like ſome 
ch New Philoſophers, who, when they are to 
1 edn] ſome falſe, 3 or eee 
1 ootion e uſher it in with a h 
he WW bout nf aig diſtinctneſs, and ell up; 
ly rhat i evident, *tis plain, "tis demon ſtrative. 
he WF Zur rather than ſuſpe& ſuch dealing from 
lid him, I could ſuppoſe that the fault was in my 
us own apprehenſion, if I had not demonſtration 
he on my tide, to ſhew, that from ſuch poſitions 
the 70 ſuch effect can follow. Does not he ſup- 
WW poſe this Cruſt to be compoſed of Columns of 
ur- 200 miles in depth? Did not they ſubſide 
vp” doſe by one another, and form a ſolid Arch 
lid n te Abyſs according to him? If fo, 
and W foe fiſſures and cracks upon the Mountains 
% le fo many windows in a Vault, would not 
ney Wl much weaken the ſtrength of rhe Fabrick; 
on I bat ſtill it would be able to ſuſtain a much 
ds WI greater weight, Would not the water that 
I of eme from the Comet immediately ſpread it 
the elf equally over the face of the Cruſt? Ang 
y this every Column would be equally preſ- 
the fed, and therefore one could not fink deeper 
Aut tan another. What is it chen that could 
oy force the fluid chro* the fiſſures? However, 


that I cannot Tee how any ſuch effe 


2 3 


let 
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* us ſupp 8 ;&ropger up- 
22 55 cog oe dof che ſolid. Co- 


— tur . cloſe- 
ly: Jy mie cemented ao #6 


other cir- 

cuhmambient ones, how. ood jube lrokeno 
_ the.reft2; che yas. impoſſible to imagine that 

| we of, 18 . A could do 
ar rm be nuns ee 

E ide On 1 y Or ANY: 

Jones would not the water run dow 1 
fiſſures which ſeparate it from the 
, elevate. the e look Ons 


inſtead of — 
2 have already demonttrated?_ ,; 
We cannot well ſuppoſe . part whick 
wot mole fog, IE han __ A 
re 0 oyn'd 88 to 
| hea 8 Goes Be l L 40 d. Bo 
d. be a e chance 2 Id LON 
arlaces of the Columns ſo exactly fred 
2 adjuſted to each other. Beſides, if they 
Were ſo, . becauſe the . A * 18 greater 
chan CD, it is impoſſible — 4 
it could deſcend or be age ownwards 
But aſter all, if it could de ay I. have s 
Rady. .de monſtrared, that none r 
in che. Abyſs or Bowels of the Earth, 

ee be xaiſed, ſo high as 3 tops 

2 ountains, that it might from thence 

2 0 ſelf upon che ſurface of the Earth, 

If Mr. N hiſfon does not ſee the evidence 
ol this reaſoning, I muſt. leave him to;be ſa- 
P. 307. * by his own experiment; only inſtead 
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of a Cylinder of Stone or 1 defire 
him to take one of Woody and if by pour- 
ing Oil upon it, he can raiſe any water from 
the bottom to the ſurface _— 1 
will give over all reaſoning - s ſubje&; 
dut he finds that his ex — Wi not 
ſucceed, (as it certainly cannot) 1 hope he 
will — that be is in an error; and then 1 
— — but he _ _ I 1 —— 
| peremprorily upon this point, when 
= it was demonſtratively evident, that 


no ſort of preſſure of the incumbent fluid, 


e Abyſs could be foreed upwards to ſ.i 
ir ſelf upon the ſurface of the 1 Earth," Which 
words do not think fit to retraCt. 

2 have already conſidered the ways Mr. 
jew Tas taken to bring warers upon the 
to make à Deluge. Let us next ſee 
— he is in 1 removing them. In 
= 1— on his New „by Calcula- 
aw I ſhew'd, that there have been at 
leaſt twenty three Oceans df water; to drown 
the Earth at the time of the Deluge. One 
would thiak that it were a hard tas to re- 
move fuch” a load of waters 'Mechanically, 
Vet he vells us, that he chinks chere is no | 


manner of (difficulry in it. 


In his Theory he ſuppoſes, ehm de Wen 
deſcended thro the pe lar fiſſures and 
cracks,” Which were outlets to ſo great à part 
of them before; and by 122 means Satura- 
ted all the Pores of the dry Earth, — 


Capan 


capable to contain mighty quantities of water, 
Now in the Remarks on the New: Theory, 1 
ſnawed that none of the waters could de- 
ſcend thro' the cracks and fiſſures of the 
Earth; ſor they of neceſſity muſt have been 
all ſull at the time of the Deluge, ſince Water 
cannot lye upon the ſurface ot the Earth, till 
all the cracks, holes, and fiſſures in it, be firſt 
filled. This is ſo evident both to ſenſe and 
experience, that it is beyond all contradiction 
true: it being as impoſſible to make water lye 
on the Earth before all its cracks, pits, and 
holes are filled, as it is to make a Veſſel re- 
tain water, Whoſe bottom is bored thro? with 
many holes. 18 n enn L OD 
Inſtead of anſwering this Argument, Mr. 
Mphiſton tells us, That certainly the Pares and 
Irtenſtices of thirty or forty miles of dry Earth, 
are capable of recerving three or four miles «of 
water into them, and certarnly the fame: fiſſures 
neath before, would after the ctaſing of that» farce, 
permit the deſceut of the waters of the Deluge; 
aud by degrees and length of time draw them df 
I find Mr. Nhiſſon is generally moſt cerraing 
where other men are moſt doubtſul. How 
can he be certain, or ſo much as ſuppoſe; that 
the waters could lye above the mouths of the 
cracks and fiſſures, to the height of two miles 
zerpendicularly, and none ot them run in ta 

U them all the while? What new Laws: of 
Hydroſtaticks has he diſcovered? It is _ 0 
4 rally 


— 2 


ene 


pee eee e Xx qa e 


— 


57 op» ALSA S S7 


8.8 83 8 8 FSA ITS 


Ons Mr. Whiſton - New*Thedry. 345 
rally ſuppofed to be the nature of a fluid, to 
deſcend thro Whatever holes arid fiſſures it 
can find ; and rill they be once fill d, it is ĩm- 
poſſible ar hould reſt above the mouth of 
choſe fiffures j eſpecially to the height of two 
perpendicular miles. For ſo high it muſt 
have been above moſt of thoſe cracks, ſince 
moſt part of the Hills in -which- he ſuppoſes 
thoſe fiſſures were; do not exceed above a 
miles height. Before the water could have 
riſen to ſuch a height, not only the perpendi- 
cular, holes and fiſſures, but even the Hori- 
zontal ones, muſt have been abſolutely filled. 

I cannot therefore enough wonder, now he 
can imagine ſo much water forc'd thro the 
Earth upon its ſurface, and alt thoſe cracks 
and fifjures remaining — all the time: I 
am ſurpriz d to hear him tell us of dry Earth, 
that was capable of receiving vaſt quantities 
of water, for I cannot ſuppoſe an Earth that 
has been watered by eleven Oceans of water 
guſhing-thro' its Pores, to be very dry. A- 
nother man would rather think, that it muſt 
have been very wet, for it is not to be ima- 
gined, that ſo much water could thro” 
the Cruſt: without leaving as much of it ſelf as 
the Cruſt could hold behind it, ſince Water 
rather than aſcend will remain in any Pore or 
empty ſpace that can contain iĩr. 

But let us now allow, that the Earth or the 
Cruſt was as dry as if there had not one drop 
of water remained in it; yet the Earth thro? 

| which 


346 


ace of the Earth in one half 
the New Theory, they could not have been 
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which Water generally can fink, is but a 45 


5 ſolid Dalad, ann a8 are capable. — 
Twenty two Oceans af mater. odd nog 
But after all, let us ſuppoſe that che fiſſures 
were empty, and that they were capable to 
— e whole twenty two Oceans of wa- 
Let us that the water lay over 
— deſcending into them; that ir, 
let us grant to Mr.:H#Þ:/ton 10 many 
Lities. Ter even all theſe ſuppoſitions will 
not anſwer; the Phenomena of draining oſ 
the waters from the Earth after the Deluge. 
This I think I can prove eaſily, ſince that ac- 
to the Moſaical account of the De- 
waters were remov' d from off the 
year; Whereas 
if they had been removed by 1 


CO 
luge 2e 


drained from the Earth in many hundred 
you. And therefore upon this account Mr, 
ifor's ſuppoſitions will not anſwer the Phæ- 


nomena. To ſhew this, let us ſuppoſe the 


mouths of all the cracks and fiſſures to have 


been juſt equal to the mouths of all the Ri- 
— the Earth, (tho if we conſider how 
narrow and ſmall they are in reſpect of the 
mouths of the Rivers, we cannot allow them 

to 
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10 have been near ſo much) — margin in 
the Examination of Dr. Buruet & Theory, chat 


all the waters that run thro che: Nirers would 


years z and 
time of the Del 
faſter thro” the 
upon the former ſu 


es it —— 
ſition it W 


now: 
deſcending, 1 


lateſt, 
deed 2 — Wa is ro ro aſcribe em 20 Mira- 


in- 


cles b MNTT Donis 
1M inucos 4102 noqu 9101319053 bag ren 
% \ 0 = .T 
1 94 w KN - 17 ; BY ＋ 1 | 
og NNO 
9 $i | 
LEW 
* ro N, 4 e THU! TI a 
a £ * 
beta 1115M Jp) 1 6199 
2 V% lil Das Won 
11 '® * : - £ 
þ Tr HOMER +". EI: 4.3 10 21TH A. 


— — R —— 


- > 


- 
% 5 
4 * 
. 
" « 
1 9—2—˙ð˙ð» TA — — 2 2 —_ -. 
—— - 222 — _ ' > 


A 


VOITAT AJ2210 


rns 


TAY "ad. * enge WN vo. 
1 45 Ke 55 Wy Sg. " 


: % 
o - . : 
VL : — = — * * - . * SS > 


s 3 * ? 
* of [3 


1.341... G IMA 

SEN 810 88d. $1019 2162230, Al06r 

n | Li zeug M7 772 fe 12118 gt ' 

Rs ani LS 6 Wixtng nn | 

ar. 511 % gone amen UN 
101, enen NM bak 


- « 2 * 9 
— * * + *%® > .4 : Sj © #4 ud 
. 3 oY Pe” ” = 
. - W = . »2% 
ENG N nd trot ai 
1 einn 2 — £5 bs? 1 WW 1 1 = * 
% * 
* 4 . 
. 7 4. s 
22 —— > — — = + ay —— = —B oY oy ron eons go — » 
* — o : 1 9 
8 
* * 
2 : : 1 * , 7 : 
a : 1 rw l :, h « 
248 A * - HS + 7 9 K 0 F &- EF . 
— — - $ - 


iy $\ AT rer < HD, \: AN" 000 \wns av 
L Tm 1 LY 


«- 
of * 
5 
* - 
ve 
* 
— 
iS 


. m 1 : ; Are Pay * 7 = 1 3 g oP 1. 
˖ 28. 0 TROL n d £3 18.1 A 

7 # * be = << A — 
Düsen A600 :igfods dan 


S1 28&h2G sd: sons q famino2 02 gag gu 


2 


: 
: 


1 


"DIAS Aus vizeluvine; bas Sus £ 03419 uI%e 


— 


& 


11 


Different Agures 
Celeſtial Bodies; 


of | the 


AND FROM rar 


Some C jectures concerning 


ſeem to Fw their Magnitude ; and con- 
cerning Saturn's Ring. 


way a ene Expoſition of the oe. 


and Newtonian Syſtems. 
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General Confiderations on the Fi dre 


of Ihe" Earth. 


PHE Fark e 
L ETI nNOrwl - 
gps 9 the Surface is 
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five Flats or Seas: This Appearance can de- 
ceive none but the Vulgar ; — of 
a Mind with Travellers agre a 
berical. On the one band, che pens. 
ing flom ſachs form, and on the other, 2 
kind of Regularity, would not admit the 
leaſt doubt of this Sphericity; and yet to 
conſider the Thing wh Care, this-Notion 
of the Earth's Sphi 9 ſcarce better 
founded than the notion Bye it is flat, from 
the common appearance Which makes it ſeem 
ſo; for tho by Phenomena we are aſſured the 
Earth is round, they do not Spe rake 
—_— — Rotu Nur. Bene e a 
year 16724 Mr. Nit 

Jenne, to . eee 
tions, obſerved that the Pendu 
had carried with him; retarded dera 
in reſpect of the Sun's mean Motion; whence- 
it was eaſy to conelude chat a Pendulum that 
vibrates ſeconds at Paris, ought to be conſi- 
derably ſhortned co vibrate iy at Cu 
denne. 1 1.90 

If we ſet afide the Refitance olf ag d 
(as we may without any ſenfible Err. 


ibrations of a Pendulum that deſetibes — 


of a Cycloid, or What is tlie ſame, 
ſmall e a Circle, depends u 


Me >= aby 
_ tetidiro — — 
the Earth, and the 7 ing 


ſame, 


pon two. 

rhe Surſhce py 

of Th Petdulhni.” 
The length of* the Pendulum 3 the 
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ſame, che time of; rhe Vibrations can depend 
only on the force here with Bodies fall, and 
this ime or duration becomes the longer the 
leſs this Foroe Bout 1 907 if) .1831719f0H 

| Lowe mes the Bendulum had not al- 
tered in Way between Paris and Ca- 
enn; for thO a rod 0h; Metal lengthens with 
heat, and may acquire an ingreaſe of extent 
by being carried to the, Equator; this In- 
creaſe is ſuch a trifle tha, it cannot be ſuppo- 
ſed the Cauſe of ſuch a Retardation as Mr. 
Ric her obſerved, and. yet the Vibrations were 
become ſlower; whenee it muſt neceflariby 
have been, that the Force whercby Bodies 
ue urged to fall, was become leſs; the weight 
of one and the ſame Body was then leſs at 
0 | than at Paris. Ty ar Fond 
This Obſervation was perhaps more extra- 


K Kir „ 8 


we may jay, - 


5 
0 5 oy 
5 A-ſecret: Force, we call eight or Gravity, 
& utracts, urges. or impels Bodies towards, the 
„ Ceater of the Earth: this Force, if ſuppoſed 
0. arch a perfect, Sphere, if ix conſiſted of a 


Fluid and Homogeneous Subſtance, and void; 
of Mation g ſor it is evident chat for each 
to the Surface, to be in æqui librio with the = 


arts þ reſt, 
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£ Figures of the. 
reſt, it would be neceſſary for it to be of equa 
_— with each of the reſt; and Fn 
being ſuppoſed ro be Homogeneous, it would 
be neceſſary for theſe Columns to be of equal 
length to make them of equal weight. Now 
it is in the Sphere only that this Property is 
to be found ; the Earth then would be a per- 
fect Sphere. 

But it is a Law, for all Bodies that deſcribe 
Circles, to endeavour to fly off from the 
Center of the Circle they deſcribe, and this 
their natural effort, is called their Centrify- 

al Force; and we know that if equal Bodies 
— ifferent Circles in equal Times, 
their Centrifugal Forces will be as the Circles 
they deſcribe. 7 

If then the Earth comes to revolve upon its 
Axis, each of its parts will acquire a Centri- 
fugal Force, in proportion to the Circle de- 
ſcribed ; that is, the greater the nearer to the 

uator, this Force diminiſhing away to no- 
thing at the Poles. 155 vel 
No tho' it is under the Equator only that 
this Force would make the parts fly directly 
off from the Center of the Sphere, while every 
where elſe it would make them fly off only 
from the Center of the Circle deſcribed; yet 
by decompounding this Force, ſo much the leſs 
the farther it is from the Equator, it is plain 
that there is a part of it. which always tends 
to hurry the Parts of the Fluid from the Center 
of the Sphere. 11:14 guy 
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- Herein this Force is abſolutely contrary to 
cmviey⸗ and muſt deſtroy a part of it, more 
of leſs, according” to their — 3 to each 
other. The Force then w rges Bodies 
to fall, or Gravity, being ariequally diminiſh- 
ed by the Centritugal Force, it will not be 
the ſame every Where, and Will ever be che 
E where the Centriſugal Fores is ' idr 
lea 8 2 en 

We have en it is under the e 
the Centrifugal Force is greateſt; and there 
it muſt edbquently be, that Gravity ſuflers 
the greateſt — 8 Bodies will fall then 
flower under the Equator than any were 


elſe; and the Vibrations of a Pend um maſt - 


de retarded in proportion as it is removed 
towards the Equator, and thus Mr. Richer's 
Pendulum; removed from Paris to _ 
which is but 4d 55m from 'the Equator, but 
have gone flower. 
Bur che Force which makes Bodies fl A 
the very ſame that makes them heavy g and 
tot being the ſame every where,” it follows 
that all our fluid Col if they are of e- 
val length, will not weigh” — 
ike; the Dj Prin chat by a. 'wittr 
Equathr, will weigh 1efs'than' the 
that re Br th with che Pole; in order 
therefore 
wich che latter, it would be neceſſary fx it 
to contain à greater quantity of Matter; it 
ought to be longer. 1 a wh 
3 A a | The 


Where 4- 


the former to be in æquilibrio 


Figures of tbe 
The Earth then will be higher at the Equa- 
tor than at the Poles, and the more oblate 
towards the Poles, the greater the proportion 
of the Centrifugal Force; or, in other words, 
the Earth will be ſo much the more oblate, 
the more rapid its revolution is about its 
Axis, for the Centrifugal Force muſt encreaſe 

with this Rapidity. | 

Burt if Weight or Gravity were uniform, 
that is, the e at all diſtances from the 
Center of the Earth, as Huygens 92 
this F — 1. has its Bounds. He de- 
monſtrated That if the Earth moved about 

its Axis ſeventeen times faſter than it 

it would receive the greateſt Oblateneſs 
ſible, inſomuch that the Diameter of the E. 
_ . be 1 a 1 1 A 
eater ee idity in the motion 
of ho Earth, would — a Centrifugal 
_ fuperior to Gravity,and the Parts would 
ungen did not ſtop here; having deter- 
mined what Proportion the Centri Force 
has to Gravity, under the Equator, he inve- 
ſtigated what muſt be the Figure of the 
Earth, and found that the Diameter of the 
B „ a n 7. 


ir 1aac Newton depending on a different 


Theory, and conſidering Gravity as the Effect 
of the- Attraction of 68 Parts of Matter, 
does not determine the Figure of the Earth 
in general, and only aſcertains the Propor- 


tion 
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Celeſtial Bodies. 


of the Earth by the Hypotheſis of a Gravity 
proportional to the diſtance from the Center, 
and found that the Earth muſt be an Ellipſoid 
whoſe Equatorial Diameter is to its Axis as 
v 289 to 288; in which he agrees pretty 
nearly with Huygens. e 

None of theſe Meaſures agree with that 
OI —. by Caſſini and Maraldi; but if 
from their Obſeryations, the moſt famous per- 
made, it follows that che 


In the ſeveral Calculations we juſt now 
menti the Earth was conſidered as com- 


pounded of an Homogeneops and 
ter; 1nd in tis Caſe woula moſt dae . 
— Spheroid at at 2 ples: but ſuch an 
cy | C crer 
which forms the Land; 2 param 
it is of a different Figure. N 
I will nor here examine into the Man 
how de Matran thought we mi ſure th 


e 

Earth is an oblong roid at the Poles; it 

has been — — in the Me- N 
A a 2 | moirs 


Figures of ibe 
moirs of the Academy“, and the Philoſophi- 
cal TranſaQions . | . 337M 


CHAP. II. | 
A Metaphyſical Diſcourſe on At. 


traction. 


Propoſe here to offer ſome probable Con- 
1 jectures, whereby to explain how it ha 
pens that the Stars ſeem ſometimes to iner 
and decreaſe in Magnitude : how new Stars 
ſeem ſometimes to be lighted up in the Hes- 
vens, or old ones to go out; in a word, how 
2 Ring like Saturn's may be formed around a 
Planet. | 2, | 4 

Theſe Phenomena are, as we may ſay, no 
more than the Corollaries to the Problems 
whereby I demonſtrate the Figure Which 
muſt be aſſumed by a Maſs of fluid Matter 
revolving about an Axis, or a Stream which 
circulates about an Axis taken out of itſelf. 

Theſe Forms depend upon the Gravity of 
the parts of theſe Fluids, and their Centri- 
3 Philoſophers are perfectly a- 
greed as to what concerns this laſt; but they 


* Memotves de l. Acad. 1720. f Philo. Tray. 1723. 
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rary from each other on the Subject of Gra- 


vit 7. 8 
5 odies that revolve inceſſantly endeavour 
to eſcape in the Tangent of the Curve they 
deſcribe, and this their effort is called their 
Centrifugal Force. FO BOT 4s 
As for Gravity, ſome look on' it as the 
Effect even of the Centrifugal Force of ſome 
Matter, which circulating about the Bodies 
towards which others gravitate, impels or 
forces them down to the Center of its Circus» 
— others without diving into ang 
reckon 1t to be a pro rtionably 1 
herent 1n all Bodids. SY * 3 4 * 
Tho the Mathematical Solutions of the 
Problems in this Tract, bear no relation to 


the nature of Gravity; yet as the Applica- 
tion I make of them to the ' Phenomena of 
Nature, depend in ſome ſort thereon; it may 


be proper to touch a little on it here, to ſhew 
how far our Explications may extend, ac+ 
cording to the different Ideas we may have 
of Gravity. _ © a VAI 

n a doubt 


It is not for me to pronunce u 


which divides the greateſt Philoſophers; but 


I may have leave to compare their Notions. 


A Body in Motion, meeting with another 


Body. has the Power to moye 1t. Upon this 
Principle the Carteſiaus endeavour to explain 
every Thing, and to evince that even Gravi- 


ty is but conſequential thereto. Their Sy- 


ſtem has, in this, the advantage of Simpliy 


Aa 3 city; 


9 
80 


nn. 
eity; but it muſt be conſeſſed that great Ob- 


| 2 and the more does it ſeem to be con- 
me 


Figures of the 


jections are ſtarted againſt it, and occur in 
our Reſearches by this Syſtem. | 

Sir Jau Newtos not ſatisfied with the Car. 
Doctrine, which aceounts tor eve 
ing by Impulſion only, diſcovers another 


active Principle in Nature, meaning that the 
Parts of Matter 


gravitate towards each other, 
This Principle laid down, he wonderfully ur- 
ravels every Phenomenon; and the more we 
purſue him, the deeper do we dive into his 


d. But befides that the foundation of 
this Syſtem is leſs ſimple, in that it ſuppoſes 
ewo Principles; a Principle whereby ies 
at a Diſtance act upon each other, appeats 
The word Attraction has chafed the Minds 
of Men; many were afraid of ſeeing the 
Doctrine of occult Qualities revived again in 
Philoſophy. | 10 
But r 
thought Attraction to be explanatory of the 
Gravitation of Bodies towards each other; 
he often takes notice that he uſed that Tetm 
only to expreſs an Eflect, not a Cauſe 5 that 
he applied it only to avoid Syſtems and Ex- 
8 that poſſibly this Tendency might 
cauſed by ſome ſubtile Matter which might 
emanate from Bodies, and might be the Ef 
fe& of an actual Impulſion; but be it what it 
would, it was certainly a primary Effect, 
whereby 
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whereby might be explained all the ſubſe- 
quent Effects dependant thereon. Every re- 
lar Effect, may, tho' its cauſe be unknown, 
the object of Mathematicians; becauſe 
whatever. is ſuſcipient of Adore or Leſs, is 
within their Sphere, be its Nature what it 
will; and the Uſes they make of it will be to 
the full as demonſtrative, as the Applications 
they may make of Objects whole Nature 
ſhould be abſolutely known. If we were al- 
lowed to treat on ſuch only, the Bounds of 
Philoſophy would be ſtrangely narrow. | 
Galileo, tho' ignorant of . the Cauſe why 
Bodies gravitated towards the Earth, has 
nevertheleſs obliged us with a very fine and 
certain Theory upon this ſame Gravitation, 
and explained the Phenomena thence ariſin 
If Bodies ftill continue to gravitate tow 
each other, why may we 'not inveſtigate the 
Efiets of this Gravitation, without diving in- 


to the cauſe of it. Our whole Buſineſs will - 


then be to enquire whether or no it be true 
that Bodies have this Tendency towards each 
other; and if we find the thing to be a fact, 
let that content us for our deductions with 
reſpect to the Phenomena of Nature; and let 
us leave it to ſublimer Philoſophers to ſearch 
into the Cauſe of this Tendency. . 

And this to me ſeems to be rather the beſt 
way, as I believe it in vain for us to trace up 
Cauſes of Things; and that 
we are unable to comprehend in what manner 
Bodies act upon each other. 


11 
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Figures of the | 
But ſome of thoſe who reje& Attraction. 
look upon it as a Metaphyſical Monſter ; and 
believe its impoſſibility io fully proved, that 


however Nature might ſeem to favour it, it 


were better to acquieſce in a total Ignorance, 
than to make ufe of ſo abſurd a Principle: 
let us ſee therefore if Attraction, tho” conſi- 
dered as a Property in Matter, implies any 
Abſurdity. 2 
If we had perfect Ideas of Bodies; if we 


well knew what they are in themſelves, and 


what their Properties; how, and in what 
number reſident in them; we ſhould be able 
to pronounce whether or no Attraction is 2 
Property in Matter: But we, ſo far from 
being ſufficiently informed; know Bodies 
but by ſome Properties only, without the leaſt 
knowledge of the Subject in which theſe Pro- 
perties are reunited. 5 

We perceive ſome different Aſſemblages 
of theſe Properties; and this ſuffices for our 
Ideas of ſuch and ſuch particular Bodies; we 
go a ſtep further; we diſtinguiſh different 
Orders or Claſſes: of theſe: Properties. We 


obſerve that while ſome of them vary in dif- 


ferent Bodies, others of them are always the 
ſame, and theſe therefore we eſteem as the 
primordial Properties, and as the Baſes of 


: the reft. ' 


The leaſt Attention will conclude that Ex- 


_ tenſion is one of theſe invariable Properties. 


It is ſo univerſal in all Bodies, that I am apt 
| | = 1 
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to think the other Properties cannot ſubſiſt 
without it, and that it is their Support. | 
Il find alſo that there is no body but is fo- 
lid or impenetrable; I then again look upon 
Impenetrability to be an eſſential Property of 
„ i, [207 33 

But is there any neceſſary Connection be- 
tween theſe P — Could not Extenſion 
ſubſiſt without Impe ility? Ought I to 
foreſee by the Property of Extenſion, what 
other Properties Id or would attend it? 
This is what I can by no means apprehend. 

After theſe primitive Properties of Matter, 


I diſcover others, which, tho' not always pe- 


culiar to all Bodies, are nevertheleſs always 
uliar to them, when in a certain State; I 
ere mean the Property Bodies have when 
they move, of moving others in their way. 
This Property, tho leſs univerſal than the 
to already mentioned, ſeeing it has no re- 
lation to Bodies but when in a certain Sta 
may however be taken in ſome ſort, for a ge- 
neral Property relatively to that State, it be- 
ing obſervable in all Bodies when in Motion. 
But once more, is the Aſſemblage of theſe 
Properties neceſlary ? And are all the general 
Properties of Bodies: reducible to theſe ? Ir 


ſeems to me, that it were an ill way of argu- 
ing in the Perſon who ſhould ſo reduce them. 

It would be ridiculous in us if we attempt- 
ed to aſſign other Properties to Bodies, than 
Experience has pointed out to us; it would 


14 


to be told, 
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be more fo, if upon ſo ſlender an Information 
of a few Properties ſcarce known, we pre- 
ſum'd to pronounce dogmarically that there is 
no other; as if we had the Meaſure of the 
78 of the Subject, when we know 
it but by ſo ſmall a number of Properties. 
We have a right to exclude no Property 
that is not contradictory to thoſe we know to 
be in a Subject; Mobility beipg a Property 
in Matter, we may ſay that Immobility ĩs not 
ſo, and Matter being impenetrable, cannot 
be alſo penetrable: identical Propoſitions, 
which are all we are allowed in this 

Theſe are the only Properties we, may 
poſitively exclude: But have Bodies, beſides 
the Properties we know in them, that alſo of 
gravitating or tending towards each other; 
or of &c. It is to * that we are in- 
debted for the Know of the other Pro- 
ties in Bodies, and on ſame muſt we re⸗ 
ly for this additional Information. 1 

I flarter my felf 1 ſhall not be here ſtopped 
this Property in Bodies, of 
Sravirating towards each other, is more in- 
conceivable than thoſe every body admits. 
The manner how Properties reſide in Bodies 


is what we cannot conceive. The common 


People are not at all furprized when they ſee 
a Body in motion communicate its Motion to 
others, for being uſed to this Sight they {ee 
nothing wonderful in it: bur Philoſophers 
who are refolate enough to decide 4 prior: 
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concerning what Pro are to be ad- 
mitted in Bodies, 


pulſive Force more conceivable than the at- 
tractive. What is this impulſive Force? How 


does it reſide in Bodies? Who could haye. 


imagined it to have been reſident therein, be- 

fore he had ſeen the ſhock or congreis of 

Bodies? The Reſidence of the other Proper- 

ties in Bodies is not a whit more conſpicu- 

ous. How comes it that Impenetrabiliry and 

1 other Properties are concomitant. with 
xtenfi 


to us, 


have no impulſive Force. A Body commu- 
nicates no Motion to the Body it ſtrikes; 
it is God himſelf that moves the Body ſtruck, 
or has eſtabliſhed Laws for the communica- 


tion of theſe Motions; but this is talking at 


random: For if Bodies in Motion have not 
the Property of moving others; if When one 
Body ſtrikes another, this is moved only be- 
cauſe God moves it, and has eſtabliſhed Laws 
for this diftribution of Motion; how-ſball we 
be able to aſſure ourſelves that God may not 
Nene 2 the like Laws * Gravitation. 

e Minute we recur to an ighty Agent, 
and the Negative only is — 2 it 
ſhould be ſaid that ſuch Laws imply a Con- 
tradiction ; but this can never be advanced, 
and then is it more difficult for God to make 


WO 


what excluded; ſuch 
frog. more I fay cannot conceive the im- 


ion? Theſe will be eternally Myſteries 
But perhaps ir may be ſaid, that Bodies 


Figures of the 

two Bodies tend or move towards each other 
at a diſtance, than to have them wait for che 
ſhock to put them in Motion. 
Another Argument that may be riſe as 
gainſt Attraction is, that the Impenerrabil 

of Bodies is a Property on all ſides we 
This Property granted, a Body that moves 
towards another cannot continue in Motion, 
if it does not penetrate it; but Bodies are 
impenetrable, God then muſt have eftabliſhed 
ſome Law to reconcile the Motion of one 
with the impenetrability of both: Here then 
13 a new Law become ne at the Inſtant 
of the Congreſs or Shock. But for two Bo- 
dies at a diſtance, we ſee no neceſſity for 2 
new Law concerning them. 


This to me ſeems the moſt ſolid: Objeftien | 


that can be made to Attraction; yet tho” 
anſwer were given to it, it proves no — 
than that there is no viſible neceſſity for the 
tendency of Bodies; nor do I intend to make 
it out here, I only endeavout to evince that 
this ſame Tendency is poſſible. 

But ler us examine a little into this Mat- 
ter; the Properties of Bodies are not#as' we 
have ſeen, all of the ' ſame Order; ſome of 
them are primordial, and common to Matter 


in general, inaſmuch as they are always 


concomitant therewith, as Excenfion and Im- 
penetrability. 
Some of them are of a leſs neceſfary: kind 


or Order, and are no more than the State in 
| which 
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which Bodies may happen to be, or nct be, as | 


Reſt and Morion. . | 
In Xſhort there are Properties which more 
icularly diſtinguiſh Bodies, as Figure, Co- 
Smell, Kc. 

I chen it hap 


pen that ſome Properties of 
different Orders are in Oppoſition , to each 
other (for two primordial Properties cannot 
be ſo) the inferior Property muſt yield, and 
ſuit ic ſelf to the moſt neceſſary, as incapa- 
ble of Change. ne ne. 

Let us now ſee what muſt fall out when a 
Body moves towards another whoſe Impene- 
trability withſtands its Motion. Impenetra- 
bility, muſt unalterably ſubſiſt; but Motion 
which is a meer State in which a Body 'may 
be, or not be, and may be varied infinite ways, 
will adapt it ſelf to Impenetrability; for a 


Body may move or not move, this way or 


that way, but it muſt always be impenetrably 


the ſame, and unchangeably impenetrable. 


Some Phenomenun in the Motion of the Body 
muſt then ariſe, conſequential to the ſubordi- 
nation of the two Properties. 3 

But to argue in this nature againſt Attra- 


Tion, were as if we concluded the apparent 


Phenomenon to be more neceſſary than the 
i Properties of Matter, without conſi- 
ring chat this Phenomenon ſubſiſts but in 

conſequence of theſe Properties. 
What we have been ſaying does not prove 

there is any Attraction in Nature, nor did I 


under- 


18 


ory, we 
72 
| Syſtem of the Univerſe that we are to endes 
wvour to inform ourſelves whether it be effo- 


plained without it. 


Doſcartes lays it down, but with 


Figures of the 
undertake to e it. My Deſign was 
ro enquire K or = * i 2 
conſidered as a Property inherent in Matter, 
was metaphyſically impoſſible. If ſo it were 
all the moſt urgent Phenomena in nature 
not obtrude it upon the World; but if it 
to be neither impoſſible or 
uy ſafely enquire whether it is 
Phenmena or not. It is in the 


Etively a Prin in Nature; to what de- 
gree it is nec for the ication of 
Phenomena; or whether it be eſly intro 
dueed to explain what may be as well ex- 


— o 3 © lad 


With this regard, I preſume it may not be 
amiſs, hare ds cubic a ſt View of the 
two gout which at this day divide 
the Philoſophic World; and will begin with 
the of Vortices, not barely ſuch a 
the Im- 
1 chat have been offered in favor 

. . F228 
T ſhall then proceed to Sir Iſaac Newton's 
Syſtem, ſo far as I ſhall be abl yf fog: 
ir of the Calculations which 10 if the 

an Naan. - 1 
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wonderful Harmony of all its 
it fuch a convincing Force. 


Ends. 


Celeſtial Bodies. 
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) 
ad Bl The Mato 25 the Planets explained 
4 'by Vortices. K 
4 cartes to account for the 3 
94 of the Planets around the Sun, ale 
fa. imerged in a Fluid, which ci circu 
Jo. 3 that ah Star, forms the vaſt Vor 
ex which ſweeps them alon ong, juſt like a 
* Veſſel When left t. to the Tide of a River. 


This Explanation, ſo ſimple at firſt Sight, 
Ip alle to great Objections, when duly con- 
2 The Planets indeed move round the Sun, 
ide but in ſuch a manner as every body now 
ry hows. 


The Orbics of the Planets are not Circles, 


io. but Ellipſes, in whoſe Focus the Sun is. One 
of the Laws of their Revolution, is, that 
chey go thro' equal Area's in equal Times, 
oy —— the Acceleration of the Planets as 

„ they draw nearer and nearer to the Sun; for 


— the right Lines produced from the Place of 
ive ff the Planer ro the Sun, being then ſhorter, the 


ws Arcs gone through by the Planet 
be proportionably , for the Planer 

5 deſoribe an Area equal to the Area it de- 
Ae. Leibes at 2 greater ditance from the Sun, 
When 


19 


ben che Ln pendecede ua oboveidtue 
All. che 


you may . erg Ad find. the a tea 


and its ee from the Sun; a Law 


mary Planets reſpe&ively. By 7 
the periodical Time of the one being gives, 


Fgane, 


of the) 


” af ys} 2 e zugt yiao wn 
the. Plan linets, we know — 
obſerye. nene ene n wat ths 
nets that * — 9 — 
condary Planets, ali that. revolve about ſome 
primary, as do ithe, Moon, and zhe 2Sartdbter 
of; Fupiter and Saturn ; ut 3 Arei's 
which are 2 the times, are» 
rea's deſeri about a non Planer, which 
to its Satellites is as the Sun to the primary Wof 
Planets. And hence the Orbit of a Plate: ; 
and the tinte of its Revolution being knows, 


01% 18 iar 


' be 
Planer, 


ag ret) E. h A 
er Law you the 
tween the 'pe y gives Time of each 


rupulouſly obeyed as the — Which þ u 
that the Time.a Planet takes in; going 15 
round the Sun, is as the ſquare Root of the 

Cube of its mean diſtance from the ye, a0i? 

This Law alſo extends to joke ridary 
Planers but in this Caſe the periodical Times 
4 e are to be taken: from the pri- 


of two Planets from the Sun, and 


Ju. rp inne che periodical time ef 
or Ake odieal Times of tu 

- Sag SY e of one of them be- 
ing given, you may have the diſtance 6: i; 
er. ele 


Cwleſtial Bodies. 

Theſe two Laws being laid down, it is 
not only ſufficient that we ſay in general why 
the Planets move round the Sun; we muft 
iſo ſhew why they obſerve theſe Laws; or 
at leaſt What we advance, on their Motion, 
muſt not be contradictory ro theſe Laws. 

Seeing that both the diſtances of the 
Planets from the Sun, and their periodical 
times are different; the Vortex cannot every 
where be of the ſame Denſity, and the times 
of irs Revolution nor the eveFwhere. 

As each Planer deſcribes equal Area's in 
equal Times, it follows that the Beds of the 
Vortex Matter have their Velocities in a 
reciprocal Proportion to their diſtances from 
the Center. 12. 8 


Gier 
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ſeveral Planets, are in proportion to the 
ſquare Roots of the Cubes of their diſtances 
from the Sun, it follows that the Velocities 
of the ſame Beds are in a "reciprocal Propor- 
tion ro the ſquare Roots of their diſtances. 
If one of theſe Laws be aſcertained, rhe 
other becomes neceflarily incompatible. If 


. 


FE-L2 = 


each Planet to deſcribe 
the Sun in equal times; it muſt follow, for 
Example, that Saturn would perform his 
Revolution in 90 Years, which is quite 
contrary. to Experience. 7 OA 


= 5 E. 


Bur, becauſe the periodical Times of the 


we would have it that the Beds of the 
Vortex have the Velocities neceffary for 
equal Area's about 


B b If 


21 


Mgures of \the 
Ik on the other hand we would indre 
the ſeveral Beds of the Vorony with the 
Velocities required to make che Periodical 
Times proportional to the ſquare Roots di 
che of the diſtances; We ſhall find 
that the Area's deſcribed by the Plant. 
around the Sun will ceaſe to be equal in 
equal Tuned 6& 91G 304 57s wal ow 
I do not here ſpeak of the ObjeQions, 
raiſed againſt the  Yortices, -whicly do not 
ſieem riawmcible+ nor do I ſay any ching d 
thar made by Sir Jaac Newton, by fuppoſing 
with | Deſcartes; that the Vortex receives its 
Motion from the Sun, who revolving about 
his Axis, would communicate this Motion 
from Bed to Bed, to the utmoſt! verge e 
the Vurtex. Sir Iſaac had, by the Laws o 
' Adechanics fought after the Velocities 
the feveral Beds, and found them to be 
ve ———— which 2 
with the Rule of Ne, concerning tb 
proportion — — — times 6 
the Planets, and their diſtances fromthe 
Sun. Bernoulli, in his fme Diſſertatia 
Which won the Academy's: Prize, in the 
ear 1930, has ſnewn that Sir Iſaas did nd 
ſufficĩently conſider - ſeveral Things which 
alter the Calevlation It is trus indeed iht 
the ſaid Thing duly conſidered, the Velb- 
ities of the ſeveral Beds are found to diſſir 
from what they ought tõ be for t =_ 
WH: FS I Pletio 
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pletion of. chis Lau, but they come ſome- 
what nearer: than before. 14189 905 
But let the Motion of the Hortex: 
from what Cayſe ſoever, the Velocities of the 
Beds maighs be brought to agree with one of 
the. Laws we have mentioned; bat neve 
ith. both at the ſame time; and x theſe 
two Laws are the one as invi 
other. afls to : 5 41% 408 2th * | 
The more Lene hays endeay | 
ſolve; — 4 : — — in 


R be a 4 7552.8 


Circulation he calls Harmonic; that er 


certain Law. of Velocity 
obſerve the Law of — equal Areas 
in equal Times; and that at the ſamè Time 
there muſt the whole extent of 
the Vorten be a different Property of making 
the Planets oþterve the Proportion between 
their Periodical Times, and their diſtances 
from the Sun: This is all one of the greateſt 
Men of the Age n 
the Yorkicien 8 yREAL\ Oo: brit 
Balinger, in che Diſſertation. which — 


the Fiize in 1728, acknowledg Fs Gen berter 
demonſtrates the neceſſity of. 

Law in the Fluid which dus away. the 
Planet. But it is hard to it | of: theſe 


different. circular Bede moving, wee. Inde- 
ee broken Velocities - by ei 


bag 1 
B b 2 | There 


— Planets 446. 
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direktion parallel with the Equstor, kk ie 


Higuren af be 
There is another Objection to i 8 
ſtem Which is not of leſs 


ſeveral: Beds of the Vortex, are — 'of 


the ſame Denſities with — reſpective 


Planers, tor each of the Plauets ſwims in 
particular Bed; and theſe Beds more 


with rodigious'Rapidiry'; yet we ſee chat 


OA 


the Comets trav them, without 
ſenſible alteration of their Courſe. 


Comets themſelves may as likely be hur- 


ried: along by Fluids, which may eircu- 


late athwart the Fluids Which convey the 
| Planets," without confounding, or diſturbing 


their Courſe; v 410 814-08# 
Let us now proceed to the: Doctrine of 


Gravity . to this 9 


. 7 7 4452 v;, 3 © 7; AW 
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Em nene 


f Y ths atria 2 Bodies to 


wards the Earth, Vortices.. 
yr fn 984 © gos 25108 
LTL; Bodies fall; VIS not ſuſtained; 
and tend to the Center 0! Dk 
Y To explain this Phenomenon, arten 
ſu 9a vortex of Fluid Matter to circulate 


with great velocity round the Earth, in 8 


well known that-when a Body deſcribes a 
Circle, 


T FES Sasse 0 


Celeftial Bodies. 
Circle, it endeavouts to fly off from tlie 
Center; every part thereſore of chis Fluid 


deavour to fly off from the Center of the 
Circle deſcribed; -1f then they meet 
with a Body which has not, or has leſs of 
this centrifugal Property, the Body muſt» 
yield to their Effort; and the parts of the 


Force than the Body, muſt ſucceſſively cake 
ts place, till they have forced it down to 
the Ground. A ach dn vas) 
This general Doctrine of Gravitation is 
alſo liable to great Objections, the chief of 

 HurGrns Objefts © 


. If the motion of - ſuch a Yortexn-was 
1 Wripid enough ro drive Bodies ſo forcibly 
downwards, it ought to give them ſome 
10 borizontal Impulſe, and hurry them along 
ö 1 its own direction. Narr 0 
2. If the cauſe of Gravity be attributed to 
on that moves parallel to the Equator, 
Bodies would not towards the Center 
the Earth, but muſt fall perpendiculapi 
to the Axis: The fall of Bodies 


S. e BT T ane 


th, * 


Vortex Matter, and that force tending to 
temove the ſaid Matter from the Center 
of every Circle it deſcribes, it maſt every 
where impe! Bodies towards the Center df 

790 B b 3 | every 


muſt have this centrifugal Deſire or En- 


Flaid having always more of this centrifugal 


lected) by the - centrifugal force of the 


* 
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Figures of the 
2 particular Circle; and ſo Bodies in. 
of falling towards hay Erw. Wi of the 
Eanb, would od pe to che 
Axis; but neither of ' theſe ze k is 
3 
at they Gi» 
the Surface of rhe Earth Lien 1 
It has been the good Ebbe of | the 
Syſtem to meer with able Defenders; 
Me. Sauris has giyen a very ingenious anſwer 
to theſe Objections. 918 gl 
Ler us fee how " Hoygens f. 
Pefacts he diſcovers in the Carie/ax' Syn 
Inſtead of making che #rberial .: 
move all around the ſame Poles, he — 
it to move in all Directions in rhe ſpherical 
Space that contains it; and theſe Motions 
crofling- each other all chey become Circular, 
the! etherial Matter will at h come 
move in ſpherical Surfaces of all Directions 
This Hypotheſis laid down, frees che 
Vortex from two Objections made chereto. 
atter, the Cauſe of Gra 
yl einein in all Directi it cannot 
impel Bodies Horizontally like 
Vortex; becauſe the Horizontal i it 
receives from every Surface of this Matter, 
i deſtroyed by a contrary Impreſſion- 
2. It is plain that in this Cafe Bodies 
fall rowards the Center of the Earth; 
— the ætherial Matter, which circulates 


— 
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in each \pherical e impelling then 


towards 


Cælęſtial Badijee. 


of Graviry:, bertex than che but maſt 
be: CON 0 be far ſhort o 
It is hard to conceive cheſe e 
of the, ætherial Matter in all Directions; and 
even thaſr who * Moy e à reaſon. for 
every: thing by by ſe of - etherial 
Matter, are not ens Wich what Hoygons 
has offered fin Bo of it. 
ahi I 
1 2 u third 8 
He will have it chat the chorial Matter 
moves at once round two Axes perpendicular 
to each other; and tho this e not 
ealy to admit of, he 0 ſes two other 
Moticns of the #rheri r, contrary. to 
the two Former. H have four Vor- 
nus, do againſt two, which eroſs each 
other without any int or diſorder. 
Thus is it that, by the Fortician Syſtem, 
account for the two grind Plum 
Acure, Inn ort 48 m 
Phat a n aden, divalaing 0 


the Planets around the Sun: that, in 


1 


FFB Fe 


oz 
— 
— 


{wee 
the pajeitalar Vortex of each Planet, a like 
mation of Matter impels Bodies towards the 


Center: Thoughts which e ö 1 
enter into the Mind. 7 


Aman * 
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3 
wwards its gun! Axia; they, mult. gend to- 
wards, che, Ioterſection of all. rhels_ Axes 
which: is the Center of the, Zart. 


ae complexity; of | 
yitem. 
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gute of be 
But Nature 2 nicely examined will not 
ſuffer us to here, to "theſe rſt Notions 
þ- Who into any iny of the 
A obliged in - Solar Vortex to 
— e Ae . — of 
eve wg have. menrion in 
the Terre e Fe, of * 
Motions in ** etherial Matter; and indeed 
tis at a very great chat A 
undertakes, to account for the 
nner of Ferries: 4 ebi2wor baſomns 
Hence it is that an Author * We have oſten 
cited, 1ays, That notwi his endea- 
vort to defend the - Portices, it may happen 
that thoſe who reject them, may be che more 
obſtinately bent againſt them by mung 

of leading for them. 

It muſt be confeſſed that W — 
Arne have not been ſatisfactorily recon 
ciled with the Phenomena; but we are not 
therefore to conclude the àbſolute impaſſibi- 
lity of them; nothing can be finer than cha 
Notion of Deſcartes, who would have every 
Thing, in Phyſics, explained dy Matter and 
Motion; but to keep up the - of : this 
Notion, we muſt not go and ſuppoſe Mattets 
and Motions, only conan a we ſtand in need, 
-of them, - 41 | ad JG) 360 em P? 
Let us now ſee” hom Bir Newton! ac 
counts for che Florion: wok | e Planets, -and 
ray of | 2.294 9187 Vo 
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IRI Neun in the 
monſtrates, that if a TY enen 
arcrated towards a moveable or an immoveg- 
ble Center, it muſt deſeribe — Abs, Atea's, 
about that mms wag Times; and. in- 
verſehy if a deferibes equal Area's 
about 2 — = or an immoveable. Center 
82 it is n Wan 
. is 10 
This demonſtrated by Argumente of che 
mold: ſound. Geometry, he applies it to the 
Planets, by him conſidered. as moving in a 


void, or in ſpaces ſo thinly interſperſed with 


the Bodies that move therein: And i ap- 
ing by Obſervation that all the primary 
revolve about the Sun, and all the 


manner that deferibe equal Arex'si 
Times, he — that the — 
att racted towards the Sun, and the Satellites 
towards their Principals- ively. 0 
Whatever the Law of this Force which 


EY CRPERIAETSTS e e 


„a attrats the Planets, may be; chat is, in what 
p. 5 | Degree 


Marrer; a8, to be of no ſenſible Reſiſtance-to 


Secondari es around their Primaries, in ſuch a 


80 


gates of lh, 
Degree ſoever it increaſes and deoreaſes, ac. 
cording to the diſtances of the Planets, it in 
general ſuffices thut chey are attracted towards 
a, Center, for the Area's they deſeribe to be 
in proportion to the Times; but by this Pro- 
portion alone we cannot diſcover the Law 
of this Central Force. 
But if, one of Kepler's Analogies (thus it is 
they call char proportionality between the 
Areas and Times) points out a Central Force 
in general, this gives us the Law of this 


it 200 M dne 208 
This other „ es We: have ſeen 
above, relates to the proportion between the 


Periodical Time of each Planet, and its 


diſtance from the Sun. The Periodical Times 


of the Planets about the Sun, and of the 
Secondaries about the Primaries, are as the 
ſquare: Roots of the Cubes of their diſtances 
from the Sun, or any Primar x. 
This Proportion een the Periodical 
Times and the diſtances once known, Sir 
Jaac inquires in what Degree, or by what 

the Central Force muſt inereaſe und 
decreaſe, for Bodies that move by ſuch ea 
force in circular Orbits, or nearly circular, 
to obſerve this Proportion between the Perio- 
dical Times and the Diftances; and by Geo- 
metry it is eaſily demonſtrated that this other 
Analogy ſuppoſes rhe force that attratts the 
Planets towards the Center, or rather che 
Focus of the Curves they deſcribe, to be in a 
4 reciprocal 
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Cæieſtial Bodies. 
reciprocal Proportion to the ſquares of their 
Diſtances from the Center, that is, it de- 
creaſes as the ſquares of the Diltanees increaſe. 

Theſe two ND ſo difficult to recon- 
cile according to the Doctrine of Vortices, ate 
here Facts w diſcover to us this Centtal 
Force, and the Law of the fame.” 

To ſuppoſe this Force and its Law, is not 
building a Syſtem; it is diſco the 
Pingpee whole Efes obſerved, are its 
Conſequences, | Gravitation towards 
the is not laid down to account” for 
the Revolucions of the Planets; but the ve 
Courle- of che Planets tell us there is a G 
tation towards the Sun, and What is its Law. 
Let us now. ſee What uſe Sir Jaaa is going to 
make of che Principle he thus diſcovers. 

Aſſiſted by the moſt ſublime Geometry, he 
— Curve which muſt be de- 
ſeri a Body, that with a rectilinear 
Motion 2 L art, is diverted therefrom towards 
z Center, by a Force ee ee is fork: as 
he has diſcovered. 

And the Solution of hib fine. Problem: in 
ſorms him that a Body muſt, in ſuch a Caſe, 
neceſſarily deſcribe ſome one * the Conic 
Sections, 'and dt if be Courſe held by the 
returns into itſelf, as to the 
Plauetary Orbits, chis Curve be an El- 
loo Roe: FUR the Centtal NR INE 
e e. 1 8 | FEL. 1 
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of Fir a | — 

r. Werres to the 
Fe diſcovery of 

da a e aw, 2 | note Dees 


firmed by new Phenuncna:c-AllObfervarions 


make it appear chat the Planets de move in 
Elli in wWhoſe Focus is the Sun. 21 
Comets ſo deſtructive to the: Syſtem 


of 3 contribute. 0 confirm: the Newts- 


$1576 708 


n la having. 8554 Bagg, Bodies which 


4 about the Sun, tend towards him, 24 


certain Law, or in a certain Proportion, 
muſt deſcribe ſome. Conic Section, as do the 


Planets whoſe Orbits are Ellipſes; conſidem 


the Comets as Planets that move by the ſatne 
Law, whoſe Orbits are alſo Ellipſes, but ſo 
very long that, without any ſenſible "Gy 
they may be taken for Parabola s. 

But he does not ſtop at this, cho' ſo much in 
fayour of him, he muſt have ſome 


the Orbit of a Comet, determined by Points 


given in the firſt Obſervations, and attraction 


towards the Sun, will quadrare with the trace 


the Comer "ol, 3 in the Temginder- 
urpoſe he calculated 
omer Dr. Hallig, 


of its Courſe. re 
he and the learned A 

the Orbits of the Comets hy che Obſervarxions 
of Which we are enabled to make che Com- 


ke Ker and it cannot without alto ſhuent 
ſeen that the Comets have appeared in 


55 r of their . ſo determined; al- 


moſt 


more 
certain and hn. It muſt be ſeen Whether 
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Culſttel Bo 
moſt us 
places of 
dommon Tables. SH wel 21 Bus MONSE 

"This Theory fem y wahs noting but 

and e e 
us acquainted with each Comer,” and to en 
u 10 Arete ith rerurn, as we do thar of 
Planers to ee fame Poitts'of the Ffeayen 
But Stars, whoſe Revolutions, t AH 
* of Eee Dufrat 

een bat in egapted ot ine Obſervation of 
Man whoſe Life is ſo thort; ' 

a dee . Neeb, 0 
eee e eee 
made out by one ſingle Principle; and 1 
not the laws of Gravizy” be *explal 
the ſame” le? T7: "Kill F by. 

Bee ER Wen üs e Gender Uf ths? 
Earth; it is che attraction of the Farth Which 
makes them fall; bur this Explicatjon' i is too 
raguer” FN ATTY 7 Jaun 21 13: 2 

Te che dutgttey of che zttrakttve Post of 
the Larth; were knowtt by any indication be- 
ides' the” fall of Bodies, night fee whe- 
ther the fall of Bodies, ace 8 
. is rho/ ee of this | 
Force 471 | 

Wo e ah Sun ning ah! 8 a 
is the Cauſe” W they move” round m. 
2 coffieb“ 
their Secondaries; noh che Moon is che 
Earth s Sebondary or Satellit, it is thel ar- 

* traction 
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as the Plariets "In the 
r Orbit = Ka. 8 
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Figures of ibe 
traction of the Earth ckerefaore that makes 
the Moon turn round us. 
The Orbit of the Moon, and the Time it 
takes up in moving about the Earth are well 
known ; and thence we may come at the 
— F. draw. the Moon 
ough, row Earth, in A gen 
if the Moon deprived of Motion 


ants er e e e k 


—_— Force, OF 8 * 
— of che Moon on, 
— by — 2 — 7 
M 16 2 T n 
that the degree of attrattion the Fan 
e upen the Moon, in the regie 
where the i, would make ber fall chr 
15 Foot — Minute. ? * 2 af 105 
But attraction iner — as quares: 
the Diſtances decreaſe; it the Moon or any 
other Body were 60 times | ganas * — 
eng of the Earth than he by 


dey Hagens Expe 
the 5 Body falls 
Gravity raceny towards the — ebe 
Earth; and this ſpace. — 

che Force which retains the Moon ougbne 


1 le (7 


„5 a fErCGcGe manu e nnn Goo <= rs mm_ mona 


Cue! Bache. L 


make a Body run through, elde ken 
ought to bs towards the Center of the 

Earth. l bas moo of 10 2rdr0/ dT 
The Fall of Bodies chen towards the 
lurch is an effect of this — 
whence we gather that the gravity 
is the the nearer — ens — to the 
Center, and ſo on irverſely; tho tlie 
greatoſt Diſtances Wwe can make Experiment 
n are too inconfiderable for us ro be ſen- 

le of this difference of G nt a(t'T 
Particular Experi have taught that 
Ns Bodies, caufed by this at- 
n, at equidiſtance from the Center of 
the Earch, is as cheir quantities of Matter- 
This Force then which attracts — — 


towards the — _ the Earth, 
portionably parts of » of Maar, 


Now ' ati why 10 4 


— 
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by: K the dee — — upon 
every atter equal, e 
* me Earth in — Lane) 
an Atom cannot fall towards the Earth but 
Earth muſt rife to meet it. 
Thus it is that the Motions Ken 
are ainply Mluſtrated dy the Principle -of at- 
tractiom; and the gravity n 
Confequence- of the ſame. NAM NN 1 
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Figures of the 
—4 over, or erplained by this Prins 


For Example, the Sun is fa 
immoveable in the —— the 


ſcribed by the Planets; 
ſolely? unmoveable ; ; and yer b 
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ways mu the Sun cannot — 
Planets but he muſt be attracted by them: 
Strictly ſpeaking, then the Sun continually 
changes Place according to the different 


firions of the Planets; fo that it 
the Center of gravity of all the 
and the Sun that is immoveable; but 
enormity of the Sun is ſuch to the P 
— they all together on one 
diſtance of the Center of the Sun 
common Center of Gravity, which i 
the greateſt that can be, would not 
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rent po- 
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the 
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only of his Diameters. 


The ſame is to be — 
Planet that has Satellites - W 5 for 
Example, fo e the Earch that her Ellip- 
I about the Sun is not deſcribed 

Center, bur by the common Center of Gra- 
vity of the Earth and Moon, while each of 
theſe Planets performs a Revolution about this 
Center of Gravity in the ſpace of a Month. 
The mutual attraction of the other Planet 
cauſe no ſenſible change in their - Courſe; 
— 1 Venus, the Earth, and Mars, are 

ſo large as to be able to act upon each 
other to — Their revo- 


lutionary 
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lotionary Motiow cam only be diſturbec hg 
7 — 2 4 Saturn, or 28 of the Cdijſets 
e once ſome diverſion in the Aphe- 
of theſe Pliers; but ſo very inconfidera- 
ble and ſo flow as not to be aded ah 
But it is not ſo with the mürual àttrüction 
between 7wpiter- and Saturn; theſe two 
y Planets recipfocally diſturb each 
other, when in Co ion, and that; to a 
degree confiderable enough to b obſerved 
by Aſtronomets. 7 been n anti? 
Ihus is it that attraction and its Law be- 
ing once ſettled with regard ro the Areas 
the Planets deſeribe about the Sun, and the 
Times; and with — to the Periodical 
times of the Planets, and their di 
the other Phenomena — neceſſary Con- 
ſequences thereof. The Planets muſt deſcribe 
the Curves they do deſeribe; Bodies muſt 
fall towards the Center of the Earth, and 
their fall muſt be as violent as it is; und in 
ſhort the Planets are ſubject to ſuch diftict- 
bances in their Courſe as mult naturally reſult 
from this attraction." 2100 2 (90.0 dV 


One of the effects of attraction, m—_ 
the fall of Bodies, is plain enough y but 


ellect even is what prevents us ſrom diſcover- | 


the attraction of Bodies towards each other. 
The Power or Foree of attraction being as 
the quantities of Matter in Bodies, che A- 
traction of the Earth upon every. Body 
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wWhatſoever, hinders our ſeeing the effects f 
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another, ſhould ſay it does not move by the 


Hguses 142 the 


their own ron; towa 
Center of the Earth by an annie Fore 
their, mutual Sous: ome, inſenifib dle, * | 


a" Storm deſtroys the lighteſt Breath. 

8 — no — our View to __ can ma- 
ni feſt ion upon er, we ſhall 
find the efle&ts of attraction as continually 
2 as thoſe of Impulſion. The Motions 
of the Planers declare themſelves every In- 
ſtant, while impulſton is a Principle which 
Nature ſeems to employ but in ſmall. N 

Attraction being no leſs poſſible 
Nature of Things than Impulſion, che! Phe- 
nomena which indicate Attraction being as 
— ag thoſe that plead for Impulſion; 

hen we ſee one Body tend towards and- 

55 to ſay. that it is not attracted, but 

ſhed along by an inviſible Matter, we 
ich the tame as if a fayourer of Attracti 
E ſhould ſee one Body put in motion, by 


ay of Impulſon, but by * traction af ' 
ſome 1ayiſible Body. 25 f 8 
4 I now leave the Reader to judge : Hee 6 


"= & Xx. 


or no Attraction be dhe, hl out. by. u 
Facts, or Whether it is but a 1 £706 10 


dictum we may do without. by 
For my part L, confeſs. 1 know dot what - 
this gravity. of Matter may be, and that; Im: 
as ignorant with. reference to its impulſi Wy 
Force. If it could 5 m e 
one depends upon the other, it wouk 417 


Celftia / Bile: . 


mean tie I Miho 1 
the hne 0. the other, We 0 ma e uſe 
ns. 1804 03 W Sf 185 0 Bus 873 * 5 
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Return now to confider What the ſeveral 

Syſtems may alter in the application I 
make "of che following Problems to the Phone 
nena of Nature. 

In theſe Problems I determine Mis Fig 

that ought to be aſſumed by a Maſs" of hoo 
geneous and fluid Matter, which revolyes 
about” an Axis, or 'a torrent of the fame 
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not its Own, or taken withour 1tſetf, * 
* ies to arriye at permanency 
Figure, all their parts e Us in debe 
equilibrio, Now eſs are An b 
me 1 5 on which this Aquilibrium | 
5 85 e one, the Centiifogal Force they 
ol y their Revolution, tending to re- 
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Matter which turns around an Axis Which is 
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I have here made thereof is liable to no 


Figures of the 
move them from the Center; the other, which 


is Gravity, tending thereto. As for the Centri- 


fugal Force there is a perfect agreement about 
that; it is no more than the Etſort of all Bo- 


dies that circulate, to go wide of the Center of 


their Circulation; and proceeds from the 
Force where with all Bodies endeavour to per- 
ſevere in the ſtate they are once in, of Reſt 
or Motion. A Body forced to move in the 
direction of ſome Curve, continually endea- 
vors to eſcape by the Tangent of that Curve; 


becauſe at every inſtant its ſtate is to move in 


the ſtraĩt direction of the very ſmall right lines 
which compoſe the Curve, and whoſe pro- 
longations are the Tangents. The nature 
then of this Centrifugal Force which is ote 
of the Elements of the following Solutions, 
and its effects, are well known; and the uſe 
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Objection. ee een e 3] 
But it is not ſo with Gravity; it is neceſ- 
ſary to ſhew the alterations it may cauſe in 
the following Reſolutions, according as it is 
conſidered either as an eſfect of Impulſion, 
or as à property of Bodies. 
I Gravity de imputed to the impulſe o 
rag Frog e drives iy * 1 
as Deſcartes and Hu ſuppoſe, che Foree 
that ſo animates Bodies to tend towards the 
Center, will be independent of the Body 
that may be in the Center, and of its Figure; 
if che Earth, for example, ſhould not be i 
| | 0 
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Celeſtial Bodies. 


4 the Center of the Terreftrial Vortex, or were of, 


ur MY different Figure from what it is, Bodies 
+ © would nevertheleſs always tend to the Center 
of of the Vortex, and with the very ſame rapidity) 
he s at preſent. Conſidering therefore, in theſe 
et.: Problems, the gravity of the parts of Bodies, 
es inclining towards a Center independent ot 
the the figure of theſe Bodies, it is ſeen that the 
er. Olution of theſe Problems muſt give the true 
de: Figures the cœleſtial Bodies may be of, by 
in fing the Law according to Which Gravity 
6s WY increaſes and decreaſes proportionably to the 
YO- diſtance from the Center. „ 463 87 5704p 
ure But if we conſider Gravity as an inherent 
Hike property in Matter, if the parts of Matter at- 
tr 


uſe whence ariſes gravitation towards central 
no Bodies; Graviry muſt then depend on their 
1 W quanrities of Matter and their Figures. 
cel. Sir Laac M has demonſtrated that 
e 4o ſpherical homogeneous Bodies, attract Bodies 


the ſquare of their diſtance from the Center; 
and that the - gravity of their interior parts 


not theſe Laws; it obſerves others rhatiariſe 
Sir Jſaar taking this into Conſideration when 


he ſought after the length of the Earth's Axis, 
and the Diameter of the Equator, found them 


each other as the Newtonians teach, 


without them in a reciprocal proportion to 
is as their diſtance from the Center. But in 
Bodies of different Figure, Gravity obeys 
from the F igure of theſe Bodies. And hence 


C0 3 to 


E nnen OOO 
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Nuts of Matter much more denſe than the 


to be taken for abſglurely granted. But if, 


torm, will come very near to trat. 
E010 bd N 5 


1 AON wh | 
Figures of the 
to be to each other as 229 to 230, a propor- 
tion different from Hiugens's and ours, | 
Whar is here taught concerning the Figures 
of the Planets and the Suns, oughi not then 


as ſome Philoſophers will have it, or as is 


very poſſible, there are, in Bodies; Mole or 


reſt; the parts without the Nut will gravitate 
towards its Center, nearly as Bodies gravitate 
towards the Spheres without which they are; 
and the Figures I determine will approach 
nearer to the true Figures. This ought to be 1 
ſtill more conſidered with regard to the At- 
moſpheres of the heavenly Bodies, the denſity WM 
of the Fluids that ſurround them being very 
inconfiderable in compariſon of their. 
The ſame is it with the Vortices which 
move around the Planets; they may be ſo 
very. rare in proportion to the Planets, that 
the mutual gravitation of their parts gh 


paſſed" over, and conſidered as nothing with 
regard to gravitation towards the Plane 
Admitting therefore the matter of theſe Fu- 
tices as gravitating towards the Center of any 
Planet, in an inverſe Ratio of the ſquare of 
its PDiſtance, the figure of the Rings they 
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To: bad the Figure of a fluid Sp eg "that 

turns about its Axis, fuppoſing eve part 
af the Fluid to grayitate towards” the 
Center, according to an power. whatſo- 
ever. 0 che diſtance from that Center. 
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Er PQ be che Aug of e 
175 PAQB che ſeQion of the 8 

by che Axis. Seeing the parts 
at reſt within — — 9 


Fluid u 


8 vitates towards the 
BY then 2 0 d Cl 


taking . 
hich! together with CP re . 
whoſe Radius being = 1, its Sine. 
conſider it as compounded of — 
Cylinders Gg; 


= of them towards C. 
C 4 The 


Mg I 


I want the gravity of 


a Figures of the 
The abſolute gravity being given in A, p, 
to have the gravity in G, ſay p. p:: C A= 
CG", whence you have the Gravity i in % or 


F 1. G: L 


But the 2 Motion actuatin 8 eve- 
ry Part of the Fluid with a cent 
Force, according to GH, and in Bodies that 
perform their Revolutions i in the ſame. tim 
the centrifugal Force being as the Radii of 
the Circles rhey deſcribe ;" if the centrifugal 
Force in A be given, and = co have the cen- 


trifugal Force ft in 2 ay. : CA. LGS 
( (becauſe of LG. CG : 5 


CG; > whence 
you have the 3 1 e orce in G, or f'= — 


2: 3 =; But this Force acting according to or in 
che Direction of GH, does not diminiſh the 


Force according to Ge but iti that it acts in the 
contrary Direction according to GD. To find: 
then this F. orce according to GD, you have 


oH. CK, or 1 b fr 695 


to the Force which drach ſmall Cyline 


according to GD. 
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cabin Bodies. 
6g according ro GC, is then no more chan 


; and the Gravity of the 


ſmall Cylinder towards C, will be 
p. CGY__ fbb. 52) Gg. The Gravity of the 


column CG, compounded of we ſmall Cy: 
linders, will be then / (-7 — — cs, 


5. Gl _ fbb. 82. : and of 
ee e ah weight 89 


he whole Column CD will ber 2 


e = 
fbb. op* 
which muſt be a | certain Weight or 
Gravity A. 
If chen we make we CA CD=r, you will 
have [INN 5A and rhis Equation | 


155 lace, let þ to will, i die plain | 

cing ſuppoſed to be varia le the E- 

qui) will 2 75 the Proportion of every Ra- 

che Sine of the Angle it forms 

with the Axis PQ, and conſequently give all 
the Points of the Curve. 


We' muſt now determine the certain Quan- 
rity 


e Hi uren 997 1 the 

A. That reg Ol ing Equation may 

3 e, e of the Spheroid 

= hoſe. Semi-axis CA — an 155 
DCP 1 right, vr when h = 1, r 

IV chen Fol flare g ws. 4 
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This Equation gi ives the Seftions cl Ea the 

{{ Spheroids, — 44 may be the Power of the 

Diſtance with A to Gravity, e the 
 Hyporheſis onl of a Gravity which Fog th 

10 a reciprocal ro ortion to the Diſtance — 

OE this Caſe we muſt recur to 


5 FE 70 he Which then become 


CA, f# 6-02) 05 which is ae weg. 
integrable but by Fea You have there- 


fore p. CA. 66- . or for ths Weight 
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| Except in this one Hype 


theſe Curves in the common 'way;' by co- 


have rr = xx 2 =9. 
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To reftify' this be rey be =1, and 


F=4; a ind chen you e and 


(0 A ZI 1 going to Neben 66 


Number whoſe Logarith. =1, 
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It is evident that the Meridians of the 
Spheroids are continually Al 4 Curves, 
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Bur our firſt Method erbadleg the Cur: 


by Radii and Angles, is in this Caſe rather 


the mare convenient of the two. 
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being compounded of tour — —— — 


they are entirely aſcertained, by ous. E- 


e ma y now Teadlity cone 4 t the Propot- 
— berween the two == of che Section, in 
whazſcever. ./ 1.) 15,45 
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7 ſeen that » being = —1,you have 1 = 
Whence it is plain that thete is 2 555 
wherein the Pherold is not fiat at Poles. 
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| Earth revolved 17 times ry Mee 
CP:: 2p-p: The Centrifugal 
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Figures of the 

the terreſtrial Equator and the Axis of Reyo- 
Fiſt f 924 787 
vi ubſtituting 289 Mr I 00 
wil dee ©. r 548 78 hy 
80 centrifugal ws mi tet be equal 9 
Gravity, which add actually 5 the 
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Force 
the 


= would 
could not be ber without diſperſing 


RE RT and gs 
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on * M * I to pigs 
Earth wou reduced to a A 
e Center. Whence it is evi ham 
Nee fis of an uniform — 
the Spheroid is ol, 
2 not make L Diameter of its Equator 
exceed the double of its Axis of Revolution. 
In this Caſe the Earth could be compounded 


of two [Paraboloids, as Ange has demon- 


in his Treatiſe ravity, 2 
h regard to this Hypotheſis, * che 


* exami 

This Hy porbeſs, the moſt fple of all, is 
not to be taken for the only 

Laon auer of 1 "Ik ite of the 


poſes a 1. — in E ern te the 


1 i the Cepter. Let us no fee 
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what might happen To this Hypotheſis, "and 


vat Figure ir might give to the Spheroids 
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52 5 Hgurer of” the 
Ge PROBLEM II. t 
Torrent or Vortex of fluid Matter cir. 
culating about an Axis without the Tor- 
rent, by a centripetal Force in proportion 
to any Power whatſoeyer n of the diſtance 
from the Center meaſured from the Axis; 
and in each Section perpendicular to the 
Revolution, the Gravity reſulting from the 
parts of the Fluid rowards a Center take 
within that Section, being equal to any 
power whatſoever # of the diſtance fron 
that Center ; to find the figure of the Tor 


A 


rent? — 
AS LU T ION. „ae Ew 
Let'ADPadQA be theSection of the Torten 65 
that turns around the Axis A, made by a Plane 
rpendicular to the Revolution, through the 
Bala y. Let y be the Center of the centti q 20 
Forces taken without the Torrent, andi por 
C the Center towards which is the Attraction 
reſulting from the Part of the Fluid taken | 
Within the Seftion..' n. tow 
For the parts of the Fluid ro be in equil! 
brio the weight of each Column CD, as we 
that which proceeds from the Gravitation to-, \ 
wards | and towards C, as well as the cen ar 
_ rrifugal Force muſt be eyery where the fame. , 
Let then the abſolute Gravity in A towards G5 
6 


5 be given, and ; let the Gravity in 
towards C be alſo given, and p; let 1 
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| 22 Bolli, 5 53 
the Oetirrifilpal Force in A be alſo given, and 

. Let AC=a, Cy=b, CG=r; the Sine of 
the Angle DCP, the ar being =is 

you will have GE; ; and raking away 

— the right Line 4 perpendicular to 

the Radius CD continued, $09 will have 

CR =p, and 28 rr. 0 


Now the Gravity i in A rowards Y being =; 


making =. E (a+b)® . (bb+ abbr Err 3 78 
you will Rave the Gravity in G, or T, 


EN 2 ak-; and to have the Force. 
(a+3Y" 
which thence reſults towards C, oy x; 4 © 
all- T, 5s 
67. or - 21 i +, 
Py (ps Fl 

dur Ker) br; ' whence you will ſee the 
Force codec refulring fim che 5 

nards7, or . „ek abby re) 7 
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You have FOI (es Ga In 4 is 
wards C A vhs p) the Gravity"1 in G towards 


a 1775 the Whole weight then. rad 
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The centrifugal Force in A being. =» if 


you make F.: a+b.b=br, N 35 


che centrifugal Force in G orf A; and 
to find that part of this Force that , ae to- 


wards D, ſay f. :: GH. GK, or AA 


F:: 1. bh; whence, for the Force cont 
to the Gravity toward C, you have 7 
* 2 Dl. 
2 | | 
You have then. for FO TERS towards 


C, reſulting oat; 2u6 theſe Forces l 
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blem, the Column CD to be\compounded of 


infinite ſmall Cylinders ar, you will have 
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Jo correct chis Equation, * b I r muſt 
be _ ” then 680 have — (ets 4 5 — 
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will ſtand thus, tee 3 fe ; 
2 ( 


Gt T (a+ 6) + 3 
| e m-+-1 + 2 
. Or (heagirg « c for ar, and ? for 
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(m+1) x (a+ 1) * 


2( LI) -T x(bb+2bbr+rr) * 
2(m+ 3 ab —wſekr > 9 
bbrr =2 ( + ) re 
2 fe „ "61x 


You ſee that in all theſe H eſes the Se- 
ion of the Torrent is an Algebraic Curve, 
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* the H es of an Attraction to- 
or towards C in a ante inverſe Ra- 
tio of the 2 | 
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x6 Figures of the | 
For if only m=1, the Equation of the 
Section of the Torrent will be 2 


0er Ae Lhe — LL 
= 249 764%) 125 — 5 — 


A if only 54 —5 the Equation will be 


—— 
NAA 4 2 _ 
ier vhs 


| = 29 + pate — 4 — ee Or 


pa (20 — 2 eke +2 + 
(mba) 
Barr + 8 Tc fab _ — . 


But 2 at Ro ſame time en and 
# i the Equation will be 


N abr rv) +palr- 7 — 


hrs 
a = ee een. = 


I 


L 
3 


; E and DED, you nll rae e 2 


Cæleſtial Bodite. © 
2 Or =] ——— ) | 


a+6) | 
=/i 2 —.— fas. kate tes 
c Tc 
ou weld have the Seftionof the L : 
2 — co-ordinate | OY 


= 


quations rr -, and ; (0 chat ſtrik- 


ing out 7 and þ from the fo ongoing Equus, 
you will, tor the general on 5 


2070) 74 erte, . 2 ) 


ates «„ 


* 


5 ge, 
20 ＋ DDr 2(m+ Dot ea 


br gfe, 
In 8 manner you may have che E- 
quations, in the Caſes r i and #= —1. 


You will alſo find the Curve PaQ as we have 
found the Curve PAQ, by obſerving the pro- 
per Changes. 

For wry if the Gravity 1 in 4 boards y be 


Pl 


all 


88 55 =7 4 — PE LY 
PAM ce 
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You have moreover the Gravity i in g towards 


0 E.. 


Vou wil ao have 0 part of = G 
trifugal Force whic ults in g tow 
D e © 
gy = 
But theſe two laſt n 
firſt; you mil then have, 


2 


| e l + * 


(boa 
dr A. | Whence you. 1 


, e 
Ber SLY T (b—a 2 2 FOR g 
e 
And in . =—1, vou 
will have, as above, the Equation of che Se- | 
Qions that will only difier * the Alteration | 
of ſome Signs. 4 
By theſe radial Equations. you will have the 1 
Equations from the Corordinates, as was done 
for the Curve PAQ. | | 1 
And the Weight vf the Column, as well in 
the Superior Cuxve as the Inferior, being con- 
| n the ſame, you will * an 3 | 


Cœleſtial Bodies. =. - 
between the Weight A in the Superior Curve, 
and the Weight A in the Inferior, by which 
| ove _ find the Proportion berween Ca and 
A; and thus you may determine the. entire 
Section of the Torrent. « 


scHOLIUux 


Let the Hypotheſis of Gravity be . what it 
will, you may always, for a certain Angle 
DCP, ſo contrive that the Radius CD be'of a 
ven Length: And by that means make the 
igure of the 'Torrent more or leſs oblate, in- 
finite ways, by ſubſticuting determinate Quan- 
tities or Values inſtead of h aud r. Thus you 
may contrive that the Points P and Q' | 
meet in C, by ſubſtituting 6 for þ r; and 
then the Section of the Torrent, will be comm. 
| pounded of two Oval Figures joined in C. -  ... 1 
Lou will find infinite Proportions between 
T, p and f, that will give this Figure.  _ 


If for Example; you would have the Points ; 
P and Q fall in C; you will have 
2 (n=1) e (1) 
pe 29 fab” - f, Whence you 


may deduce infinite Proportions between =, 
7 and fe | | | 4 
If we ſuppoſe the Gravity as well towards 7 
as towards C, in a Wir Proportion of the . 


da * 


Figures of. the 


Diſtance from the Center; the Section of the 
Torrent will be a Conic Bection. A And if it 
PO. be moreover required that the Points, 

24 el nd C unite, che Figure will be com- 

ed of two Ellipſes conjoined in C 

"If the Diſtance Cy vaniſhes, or if the two 
Centers unite, you will have þ=o and c ga, 
and the Torrent will become a Spheroid. 

If moreover we ſu ws ſe m=n and o; 
the general Equation of the Section of the 


Torrent will become 2 9 ＋—6＋ 1 fan" 
bbrr=(ap—nf—f) li. Or in the Caſe of 


7 =—1; 241 (4) = I ,a, as in the 


firſt Problem, which is br a particular Caſe 


Celeftial Bodies. 


P A p. VIII. 


Of the Figures of the Cælſtial 
Bodies; of the Stars which 


ſeem to alter their Magnitude, 


and of Saturn's Ring. 


LL we have been ſaying is ſelf appli- 

"A cable to the Cœleſtial Bodies that turn 

about an Axis, if we: Wpoge their parts to 

baye taken the exact place which Gravity. 
and the Centrifugal Force allotted them. 


All the Planets, we know, are very nearly. 
Spheres, excepting Fupiter whoſe Oblateneis 


is conſiderable enough to be obſeryed by 
Aſtronomers; but they are not therefore the 
leſs liable to all the Figures we have men- 


tioned: There needs only leſs denſity in 


the Matter they are compounded of, or 
more Rapidity in their Revolution, to make 
them aſſume all theſe Figures: And why 
ſhould the kind of unifofmity we ſee in 
ſome Planets prevent us from ſuſpecting, at 


leaſt, the variety of thoſe, the immenſity of 


the Heavens, perhaps, hides from our Sight. 
Confined to 4 corner of the Unive with 
circumſcribed Intellectss why: ſhould we 
bound Things to the little we perceive 10 
e 


61 
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We have ſeen that Spheroids may aſſume 


infinite Figures, according to the Gravity of 
their parts and their Centrifugal Force; and 
that, in ſeveral Hypotheſes, a Planet may from 


a Spheraid the leaſt oblate, take on it the 
Figure of a Molary or Milſtone, or be reduced 


even to a- circular Plane. Perhaps it is the 
diſtance only that hinders our ſeeing of ſuch 
Planets. But even without being at any very 
great diſtance from us, they may be hid 


trom our Sight, if their Orbits happening to . 


be in che Plane,of the Ecliptic, or but a 
little diſtant from it, the Axis of their Re- 
volution ſhould be perpendicular, or nearly 


ſo, to the ſame Plane. Suppoſing this, the 


Earth being always in the Plane, or nearly 


ſo, of the Equator of theſe Molaries, their 


thinneſs would ' conceal them from our Eyes. 


Here then you have a new kind of 


Planets in the Heavens; ar leaſt, ſuch there 


may be: Bur let us puſn the thought a little 
farther. F 


The fixed Stars are Suns like ours; it is 


very poſſible then, that like ours they revolve 
about an Axis. They muſt then accordin 

to the e of their Motion, be ſubje& 
ro a flat Form; and why ſhould there not 
be ſuch very oblate Stars in the Heavens? 


eſpecially if it be conſidered that we by no 


Obſervation have come at the preciſe Figure 
af the fixed Stars, IS. 


27 is But 


wd A + a, o&& ls A t© @. AA AA wh wc. 
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Cœleſtial Bodies. 3 
But again, it is v bable that the 
fixed Fon have their p anets that move 
round them, as our Sun has his. 2 
If then any mighty and very excentric 
Planet or Comet ſhould go round a flat Star, 
in an Orbit inclined to the plane of the Equa- 
tor of the Star, what would happen? The . 
gravitation of the Star towards Planet, 
when near its Peribelion, would alter the in- 
clination of the ſaid Star, which muſt there- 
fore appear more or leſs luminous. Such a 
Star even as we perceive not, becauſe its edge 
is towards us, will be viſible when it ſhews 
us a part of its diſc; and having made its 
appearance would diſappear again. 'Thus is 
it we may account for the change of Magnitude 
obſerved in ſome Stars, and for Stars that 
have appeared and diſappeared. ' ö 
The Comets are no more, as we have ſeen, _ 
than very excentric Planets, ſome of which | 4 
havin rdered very near upon the Sun, BO 1 
leave him again, traverſing the Orbits of the | 
more regular Planets, and then hold on 
their Journey through he. different Regions of 
the Heavens. ie 
When they return from their Peri halian 
they ſweep long Tails after them, and theſe "= 
Tails are immenſe Torrents of Vapour © | .- "= 
2 the heat of the Sun has raiſed from 1 
them. De | 
If a Comet in this State ſhould =_ by 
ſome mighty Planet, the force of — 
c 


T7 


Figures of the 4 
towards the Planer ; gh divert this Torrent, 
and bring it to circulare about itſelf, in the 
direction of ſome Ellipſis, or ſome Circle. 
And the Comet continuing to ſupply freſh 
Matter, or or that already ſupplied, being ſuf- 
ficient, ® continued flux of Matter would. be 
ruin or a kind of Ring about the 127 
The Planet will artract the Matter of this 
Torrent in a reciprocal proportion to the 
Square of its diſtance, WY within the Tor- 
rent there will be a ſocy Gravitation of its 
rts mutually. In ſhort the parts of the 
To orrent will have ſtill a third Force, or a Cen- 
trifugal Force which they will acquire from 
their revolutionary Motion, | 
Now altho the Body of Matter, that forms 
the Tee be at firſt Cylindrical, or Coni 
or of A be wa Fi poſſible; A wi 
neceſſar ne fie Figure xdering 
upon I 0 Su determined in the ſecon 
Problem. The Centrifugal Force will con- 


tingally tend ro flatten che Ring, and may 


be ſuch, as well with regard to 0 Gravita- 

tion towards the Planet, as of the parts mu- 
tually within themſelves, that the thickn knels 
of * Ring ſhall be edi inconſidęrable, in 

5 of its br | 

In the mean time, the Body even of the 

Comet may be attracted ao to the Flaner, 


and be ſorced to move round it. 
What 1 have here ſaid of oblate planets 
that may ah ag be in the YR of .the 


World, 


Caleftial Bodies. 

World, amounts o no more than to pretty 
probable conjecture on their exiſtence. Tho 
theſe Planets are not obvious to the Sight, 
the Mind may conceive them, and from the 
Laws of Gravity conclude there may be 
ſi ich. ( 5 | 

And theſe conjectures concerning flat Stars, 


in | - pro are rather the ſtronger, for that 
be 


es the poſſibility of the Thing, Pheno- 
mena ſeem to iuſinuate that there are in rea- 
lity ſuch Stars in the Heavens. 5 
Bur as for Torrents that circulate about 
Planets, we ſeem to have nothing bur 
bare conjecture to ſupport us concerning 
them. We have light of a Planet, with re- 
ard' to which every thing ſeems to have 
— as I have ſurmiſed ; nor ought we to 
wonder if we ſaw Planers environed with 


feveral Rings like that of Saturn. 


Theſe Rings ought rather to be formed 
around the great Planets than the ſmall, ſ& 
ing they are formed by Attraction which is 
ſtronger in the tormer than the latrer : they 


ought alſo to be formed about the Planets far 


diſtant from the Sum rather than about rhofe 
that are nearer; becauſe, in thoſe: diſtant 
parts, the velocity of the Comet ſlackens, 
and conſequently gives the Planet a long 
time to exerciſe its power, and with the 
greater effect upon the Torrent or Taik 


Nor is this a little confirmed by Expe- 
rience; the only Planer we ſee begirt with: a 


Ring, 


Figures of the 
Ring, is one of the largeſt, and the fartheſt 

diſtant from the Sun. | f 
The number of Satellites belonging to 
Saturn and the vaſtneſs of his Ring, may 
make us fancy he acquired them at the Ex- 

e of ſeveral Comets. In truth, this 
ing, as thin as it ſeems to be, muſt be 
formed of a prodigious quantity of Matter 
to be able to caſt ſuch a ſhadow upon the diſc 
of irs Planet, as is obſerved by Aſtronomers; 
while the Tails of the Comets are fo very 
rare, that you commonly ſee the Stars 
through them; but indeed the Gravitation 
the Matter of theſe Tails acquires towards 
the Planer that might divert them, and force 
them to fluctuate about it, muſt condenſe 
As for the Planets that have Satellites and 
no Ring; it is plain that the Tail of a Comet 
ing merely accidental, and common only 
to that have been very near the Sun, 
a Comet without a Tail may become the 
Satellite of a Planet, without communicating a 
Tail ro it. It is poſſible alſo that a Planet 
may acquire a Ring without a Satellite, if the 
Planer is at that diſtance from the 
that it can only attract the Tail to it. 

The matter chat forms theſe Rings, inſtead 
of being ſuſtained as a Vault at a certain 
diſtance, may every way overflow the Body 
abour which it revolves, and form a kind of 


oblate Atmoſphere; and what may happen t 


the 


* 


r A "a. 


- 
: 


 Cwleſtial Bodies. | 
the Planets, may in like manner happen to 
the fixed Stars. "i is to ſuch an 1 
about the Sun, that they attribute the light 
Caſſini * obſerved in the Zodiac. 

Sir Iſaac Newton has obſerved that the Va- 
pour of the Comets might ſpread jrfelf over 
the Planets that ſhould be near enough; and 
thinks this kind of Communication to be of uſe 
in reſtoring the Planets to the Humidity they 
inceſlantly loſe, He even thinks the ets | 
may fall into the Sun or into the Stars; | : 
and thus it is he explains how it is that a Star | | 
ready to go out, ſupplied with ſuch Fewel | 
ſhines forth again with its firſt ſplendor. The 7 
famous Engliſb Philoſophers, Dr. Halley, and; - 
Mr. oh arr; have taken notice that if a . 
Comet ſhould interfere with our Earth, ter- 
rible accidents might erſue, a change of | 
Poles, Subverſion, Deluge, and Conflagra- — 
tion; but inſtead of theſe fatal Cataſtrophes, i 
the meeting with Comets might be produttive | 1 
of new wonders, and Things greatly aſeful 9 
to our Earth. | - 


'* Mem. de I Acad. des Sciences depuis 1666, juſywn's 
1699. Tom. VIII. Seconde Edition. * 
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Ndcient Badens of fal and China by d 
Mobammedan Travellers, Tranſlated from he 
Arabic, by the late learned Eu/ebjus \Rengudot 


2 do ging 9 —4— 
marks en princi * e 

and his Illuſtrations on the ind eee 
Hiſtory of thoſe Parts, 4 n a ous 


Fravellers' and Nay „Ancient and Modern: As alſo 
deep Origin .of the Chriſtian Religion in 
2 the time © when the Me een firſt went chither, 

r Jeu diſcovered in the ſame vaſt and 
— remote Empire, re with a learned Diſſerta- 
tion — S Learning, "To this oo there is 
prefixed ſome Account of the ography pronuncia- 
tion of the Eaſtern Names. Price 5 5. 

Andrea Palladio's Five Orders of Architecture, (in F olio) 
faithfully tranſlated, and all the Plates exactly copied from. 
the firſt Italizn —_— Sq inted in Venice, 1570. Reviſed 

2 e — 
ows and Pieces, in 
5 Por 6 A Complete Col- 

Repertorium Sculptile- 
rms and Ex FEET l htark 2 by | 

J. which the Prints 1 are 
With an Alphabetical Index of their Names, ces, of 
12 and Times in which they lived. Price 1 5. itch 

An Hiſtorical and Chronological Liſt of all the Painters ; 

FBF of Paper, divided into ſeven Columns. 
rice 6 4. 

Amuſing and Inſtructive Fables, in Seb and . Enghfp, 
divided — Sections; the 25 Languages anſwering al- 
moſt verbatim, for the greater Convenience of ' Learners. 
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